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be well worth a three cent stamp to mail the 
coupon below. DO IT NOW! Just check the 
field of your choice and we'll send you full 
information on that field without obligation— 
plus “Ten Years’ Promotion in One"—a book 
which has helped many men, It may be the 
turning point in your life to a successful career, 


and more money. . 


LASALLE ExTENsiON UNIVERSITY 


A Correspondence Institution 


ep. EER Chicage 5, Il 


| 


Your Competition 
is Keen 


EXTENSION 


LASALL UNIVERSITY 


A Correspondence Institution 
417 So. Dearborn St, 


(are) [ea] 


OWigher Accountancy [1 Tattle Management 
CEPA Coaching —_ Foremanship | 
CG indostrit Mgr. 


OStenotypy 
Management (Machine Shorthand) 
Ci Selesmenship | 


‘Seet Address ————————_______ | 


CLIP AND MAIL 
THIS COUPON TODAY! 


auousr 1949 § 


THE FUTURE HOLDS GREAT PROMISE 


Neither chance nor mere good 
fortune has brought this na 

. the finest telephone service it 
the world. The service Ameri- 
cans enjoy in such abundance 
is directly the product of their 
own imagination, enterprise and 
common sense, 

The people of America have 
put billions of dollars of their 
savings into building their tele- 

hone system. They have 
Fearmed more and more ways to 
use the telephone to advantage, 
and have continuously encour- 
aged invention and initiative to 
find new paths toward new 
horizons. 

‘They have made the render- 
ing of telephone service a public 
trust; at the same time, they 
have given the telephone com- 

nies, under regulation, the 

reedom and resources they must 
have to do their job as well as 


possible. 


Is ams climate of freedom and 
responsibility, the Bell System 
has provided service of steadily 
increasing value to more and 
more people. Our policy, often 
stated, is to give the best possible 
service at the lowest cost con- 
sistent with financial safety and 
fair treatment of employees. We 


BELL TELEPHONE LABORATORIES Exploring ond inventing, 
devising and perfecting, for continued improvements ond economies in telephon 
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are organized as we are in order 
to carry that policy out. 


Bex Telephone Laboratories 
lead the world in improvin 
communication devices ft | 
techniques. 

Western Electric Company 
provides the Bell operating com- 
panies with telephone equip- 
ment of the highest quality at 
fossooabla peices, end canal 
ways be counted on jin eer 

incies to deliver the goods 
hciencrand whereverneased: 

The operating telephone com- 
panies and the parent company 
work together so that improve- 
ments in one place may spread 
quickly to others. Because all 
units of the System have the 
same service goals, great bene- 
fits flow to the public. 

Similarly, the financial good 
health of the Bell System over 
a period of many years has been 
to the advantage of the public 
no less than the stockholders 
and employees. 

Ie is equally essential and in 
the public interest that tele- 
phone rates and earnings now 
and in the future be adequate 
to continue to pa wages, 
treat de iS dlls of 
savings invested in the System, 


and attract the new capital 
needed to meet the service op- 
portunities and responsibilities 
ahead. 

There is a tremendous 
amount of work to be done in 
the near future and the System's 
technical and human resources 
to do it have never been better. 
Our physical equipment is the 
best Tw history, though still 
heavily loaded, and we have 
many new and improved facili- 
ties to incorporate in the plant. 
Employees are competent and 
courteous. The long-standing 
Bell System policy of making 
promotions from the ranks as- 
sures the continuing vigor of 
the organization. 


Won these assets, with the 
traditional spirit of service to get 
the message through, and with 
confidence that the American 
people understand the need for 
maintaining on a sound finan- 
cial basis the essential public 
services performed by the Bell 
System, we look forward to pro- 
viding a service better and more 
valuable in the future than at 
any time in the past. We pledge 
our utmost efforts to that end. 
LEROY A. WILSON, President 


American Telephone and Telegraph Comrany. 
(From the 1948 Annual Report.) 
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A. & E Mechanics. key men in Aviation 
from airlines, ail companies, fixed base 
operators, etc., both U.S, and Overseas 
Training in @ C.A.A. epproved schoo! 
is the quickest way to get oheod. 
Embry-Riddle students learn fast with 
modern equipment ... working 

on live circratt in aitline-size hongors 


ENGINEERING 
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Letters 


Doing It with 3 


Sir: 

I was particularly interested in your story 
“Sun Furnace in Your Attic” (PS,-March 
*49, p. 106), as I was, at one time, part of 
an expedition that dabbled in experiments 
with solar heat, back in the middle twenties, 
about the time the first successful experi- 
ments were completed in Californi 

From my experiments and experience, 
one thing stands out from this account: The 
profitable solar hours from this type of fur- 
nace could be greatly increased with a large 
mirror, pivoted On a swivel, and an electrical 
clocklike movement designed to keep the 
mirror in focus with the sun and aimed at 
the glass heat receptacle, 

Our experiments convinced us that the 
old trick of using the focused rays of the 
sun to start a fire with a magnifying glass 
was the best premise on which to develop 
solar heat, and recalling how we used to 
start fires with a mirror and a magnifying 
glass, where no sun was shining and some 
times with a flash-light and magnifying glass, 
I thought possibly those who are currently 
engaged in solar research might use this 
idea to reach a greater efficiency with thei 
current experiments, 


irrors 


W. M, Packer 
St. Louis, Mo, 


Clock-run mirrors to concentrate the sun's 
heat have already been tried, but their com- 
plexity and high cost, at present at least, 
would make them uneconomical for small- 
home heating. Also, since high temperature: 
are not required for house heating, suffi- 
cient heat can be gathered from the sun 
without concentrating its rays. If such in- 
stallations become practical, they will prob- 
ably be most useful to large, solar-run, steam 
power plants that require high temperatures. 
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Tl probably get my fingers rapped for 
beating my gums about an article written 
by a man who knows far more than I do. 
(Pm just a 4th former in high school.) Nev- 
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The Dark Continents 
of Your Mind 


DO YOU struggle for balance? Are you 
forever trying to maintain energy, enthusiasm, 
and the will to de? Do your personality and 
power of accomplishment ebb and flow —like 
a stream controlled by some unseen valve? 
Deep within you are minute organisms. From 
their function spring your emotions. They 
govern your creative ideas and moods —yes, even 
Your enjoyment of life. Once they were 
thought to be the mysterious seat of the soul 
—and to be left unexplored. Now cast aside 
superstition and learn to direct intelligently 
these powers of self. 


Accept this Pree Book 


Let the Rosicrucians, an age-old fraternity of think- 
ing men and women (not a religion), point out how 
you may fashion life as you want it—by making the 
fullest use of these little-understood natural faculties 
which you possess. This is a challenge to make the 
most of your heritage as a human. Write for the Free 
Book,"The Mastery of Life.” Address: Scribe J.J.B. 


“The ROSICRUCIANS 


San Jose (AMORC) California 
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ertheless, I would like to question a few 
points Devon Francis’ article on Ultra- 
matic in the June issue [p, 139]. 

On page 140 he writes: “It (direct drive) 
gives extra acceleration fast,” while on the 
next page he says: “If you need a sudden 
burst of acceleration, just push the pedal 
to the floor. Back you go to torque-converter 
drive.” Now which does give the most 
positive acceleration—direct drive or torque 
conversion? 

Another question is how can one acceler- 
ate in direct drive between 15 and 56 
m.p-h.? Or can one? I saw nothing to hold 
the direct-drive actuating valve when the 
accelerator was depressed after the momen- 
tary release to shift the drive, but on page 
142 it says: “This opposing hydraulic pres- 
sure. , . gives you a choice between the two 
drives at any speed between 15 and 56 
m.p.h.” If governor pressure couldn’t open 
the valve before, how can it keep the valve 
open if the same governor pressure returns? 

Puiuie Eastman 
Burlington, Ontario, Canada 


At low speeds, torque conversion gives 
you the faster acceleration—it’s like going 
from overdrive in a direct-drive car back 
into standard third gear for a sudden burst 
of speed. At higher speeds, however, direct 
drive gives you the faster acceleration, 

Going back and forth between direct and 
torque-converter drive is entirely a matter 
of opposing hydraulic pressures. The higher 
the speed, the faster the governor travels, 
and the more pressure it exerts. Up to 56 
m.p.h., this pressure can be overcome by 
pressure from the accelerator pedal. Beyond 
that speed, it cannot. What may puzzle you 
is that the accelerator must be depressed 
until it strikes an abutment on the floor to 
actuate the pedal hydraulic system. 


Kue or Lounge? 


Sir: 

In the June issue on page 169 you ha 
“Lightweight Chaise Longue”—which, ac 
cording to Mr. Webster, should be “lounge. 
Is this a trade name or merely a misprint? 


e 


C. E, Carrer. 
Mission, K 


Neither Mr. Webster nor PS is at fault 
here. “Longue” is the French word for 
“long.” Thus “chaise longue” means “long 
chair.” “Lounge,” despite its similarity, 
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comes from an entirely different, Old French 
word—"lungis,” which meant “lazy.” Thus 
a lounge is also a place for lazy people. 
Nrest-ce pas? 


Old Trick with 


Sir: 

After reading about slit veneer, called 
K-Veneer, in your April '49 issue, page 1 
I would like to make the statement that 
cooks and seamstresses have known of that 
principle for years, 

Seamstresses place small slits or clips 
around curves of seams or in corners to ease 
the material and make it lie smooth, Cooks 
slit the edges of frying meat, such as ham 
or pork chops, to prevent it from curling, 

(Mrs.) R. Hic 


lion, N.Y. 


No Need to Wi 
Sir: 

Thanks to you and your April issue [p. 
148] for showing pix of the new Chrysler. 

I am the fellow who never goes near an 
automobile sales floor until the moment he 
is ready to buy. (Like a young man pur- 
chasing a marriage license: no need to win- 
dow-shop.) My mind is made up to dupli- 
cate our present job, a Chrysler Royal, 
within a few months. Your article assures 
me same will be no mistake, 

Frep B. BARTON 


hop 


Akron, O. 


Flood Warning Rings Bell 
Sir: 

Your article “How to Foil a Flood” [May. 
p. 190] was so outstanding I want to com- 
pliment you on it. This article well suits the 
season of the year, and you did a fine job. 

Craic Yeanisit 


Slatington, Pa, 


Lead vs. Titanium 
Sir: 

We have read with considerable concern 
the article by George H, Waltz, Jr., in your 
May issue entitled, “New Paints’ That a 
Novice Can Use” [p. 153]. 

For instance, a new lead-free house paint 
was described with the comment that it 
resists darkening when applied to houses in 
or near large industrial “areas where the air 
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Here's good news . . . big news . . . our BIGGEST 
NEWS in 17 years. The equipment pictured at the 
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combination of shop-method, home-t 
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‘contains sulphurous fumes, Users, however 
must realize that to have a paint that will 
resist darkening, they must sacrifice dura- 


A virtue is also made of the fact that 
these lead-free house paints are self-cleaning 
Here, again, it should be recognized that 
they are self-cleaning because they chalk 
off and carry the dirt off with the paint. In 
other words, the paint does not push the 
dirt off but the paint itself wears away and 
carries the dirt with it, 

Pictures are shown of a lead-free paint 
and a lead paint in Morgantown, W. V., 
which reveal considerable darkening of the 
lead paint after a relatively short time. It 
is not brought out, however, that such condi- 
tions are relatively rare. Sulphurous gases 
in general do not darken lead paint. Only 
hydrogen sulphide does that; the ordinary 
sulphurous gases found in most industrial 
areas convert the lead compounds in the 
paint to lead sulphate, which itself is white. 

While titanium pigments have great merit 
in their whiteness and high hiding power, 
they are not chemically active pigments like 
the lead pigments. The lead pigments react 
with the oil with which they are mixed in 


a paint to form a chemical compound which 
results in a tough elastic paint film. No such 
reaction occurs when titanium dioxide is 
incorporated in the paint, and in that re- 
spect it acts just like all inert pigments, such 
as silica, magnesium silicate, barium  sul- 
phate, and other extenders, 
Rosenrt L, Ziecre.p, 

Lead Industries Association 

New York, N.Y. 


Here is Mr, Waltz’s reply: 

I made no attempt to recommend any 
paint or type of paint over any other, I 
merely reported on new paints that are now 
available to the workshop-minded home 
owner who likes to do some of his own work. 
If there had been a brand-new lead paint 
fitted to the amateur painter's needs, it 
certainly would have been included, 

I did point out, in the text, that it is the 
hydrogen sulphide gas that causes the 
blackening of lead paints, and that the self- 
ning process is a gradual flaking or 
chalking off of the lead-free paint, 

1 used several of the new titanium paints 
and, in my amateur way, was able to do a 
pretty good, professional-looking job, 


Country Doctor 


Pipe this—for a Hit! 
Yes sir, Country Doctor comes through every time 
at bat with a cool, smooth smoke. TOPS in flavor. 
Slow-burning, as you like it. Mellowed for 
Mildness by a rare blend of the World's Finest 
Tobaccos. Nothing could be more satisfying! 


TRY IT TODAY! SMOKE IT FOR GOOD! 
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‘enclosing 25¢ for full size package 
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INVENTORS 


Learn how to protect your invention. The U. S. Patent Laws 
provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U.S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor", containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O'BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys 
92-H DISTRICT NATIONAL BUILDING @ WASHINGTON 5, D. C. 


FCCARENCE A. O'BRIEN & HARVEY JACOBSON 
} Registered Patent Attorneys 


Patents 
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Copyrights 
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INVENTORS 


Patent laws encourage the development of inventions. 

We recommend that an inventor employ a registered Patent 
Attorney or agent, if the inventor is not familiar with patent 
matters, This is because the value of a patent depends largely 


upon the skillful preparation of the specification and claims in 
the patent application. 

The firm of McMorrow, Berman and Davidson is registered 
to practice before the United States Patent Office. Addition- 
ally it engages patent attorneys able to readily understand 
inventors’ disclosures, to advise concerning patentability, and 
to prepare appropriate specifications and claims. 

If an inventor believes he has an invention, a search of the 
most pertinent prior U. S. patents should be made and a report 
obtained relative to its patentability. Where such report in- 
dicates that the invention appears patentable, in order to 
secure protection, diligence should be exercised in making 
application for a patent. 

Send for a copy of Patent Booklet entitled “How To Protect 
Your Invention.” This booklet contains information on patent 
protection and procedure. You will also receive an “Invention 
Record" blank. This will be promptly forwarded to you upon 
request—no obligation. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS © TRADE MARKS © — COPYRIGHTS 


1422 VICTOR BUILDING, WASHINGTON 1, D. C. 


" 


McMORROW, BERMAN & DAVIDSON 
Registered Patent Attorneys 
1422 Victor Building, Washington 1, D. C. 


Send me your Patent Booklet, “How To Protect Your Invention”, and also “Inven- 
tion Record” form at once. 1 understand this request does not obligate me. 


(WRITE OR PRINT NAME CLEARLY).--———. 
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INVENTORS, 


A patent is a valuable right. On 
the basis of a provision in the 
Constitution of the United States, 
Congress has established a system 
under which inventors may 
secure the exclusive right to pre- 
vent the unauthorized use, man- 
ufacture and sale of their inven- 
tions for periods of seventeen 
years. The inventor secures this 
protection for his invention by 
obtaining a patent. 

This firm is registered to practice 

before the U, S. Patent Office and 

is available to assist inventors in 

the preparation and prosecution 


of their cases. Detailed informa- 
tion and the steps to take to 
obtain patent protection will be 


furnished upon request. 
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iG, WASHINGTON 6, D.C. 


VICTOR J. EVANS & CO. 
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Please send me without obligation a copy of your 
booklet "Patent Protection For Inventors” together 
with your convenient Evidence of Invention” form. 
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very part, every s they 
play and their operat EXAMINE IT FREE! 


SUCCESS: SECURITY: RESPECT 


asaMasterWatchmaker! 
APPROVED FOR VETERAN TRAINING 


Learn today's cop mechanical profession at the world’s 
largest, best-equipped school of its kind. Individual in- 
struction, day or evening classes. You graduare with 
complete watchmakers’ tools, ready to start your own 
business of work for established jewelers 


‘SEND FOR FREE TI6-PAGE INFORMATION PACKET 


WESTERN PENNSYLVANIA 
HOROLOGICAL INSTITUTE 


Desk 39, 808 Ridge Ave. Pittsburzh, Pa. 
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Lifetime Income 


(Clean and Mothoroot rugs a 
stery 

Ings, start full or part tne. Gros: 

$204 ay an 

ey 10 lear 


OWN 
Your Own 
Business 


4 Year Warran 


We furnish enough material (o return your total 

Investment. EASY ‘TERMS. sen for FREE 

booklets . full details, No obligation 
9-198 Durae 


Trained Men Get the Better Jobs 


PRACTICAL SHOP TRAINING 


in AUTOMOTIVE MEC 


ATLANTA MOTIVE TRADES INSTITUTE 


SEND FOR FREE, BIO, ILLUSTRATED 
‘Gradoatia report makin 
‘run your own business 


WEAVER SCHOOL OF REAL ESTATE (t,1996) > 
EMrorahing Read” Depts Maneas Cl 


BOMB HOIST 


ARTISTS MAKE MONEY 


DO YOU LIKE TO DRAW? 


Send_name, address. age and occupation for 
FREE ART TEST, to find out your ability. 
ART INSTRUCTION. INC. 

8149 Art Instruction Bide, Minnespolis 15, Minn. 

NU-WAY Build Your Own 
LAWN MOWER Retory Type Lawn 
Write for We Supply Cutting Unit 
FREE Circuler Complete. 
race $12.50 
fp dS NO_ INCREASE 


IN PRICE 


TRACTOR-LITE MFG. CO., spurt vaxe, iowa 


YOU RECEIVE THIS 
PROFESSIONAL MULTITESTER! 
‘You will use this professional inst 
ment, to locate trouble or make 
delicate adjustments—at home—on 
calls. You will be proud to 
‘Own this valuable equipment. Com- 
plete with test leads, 


R. F. OSCILLATOR: 
‘This is one of 
the interesting 
units you wil 
build. You 
Tearn how 

audio-frequency 
ated 


uumtube elreult 


AUDIO OSCILLATOR: 
An electronic 

whieh 
"audio= 
requeney sig= 
nals for modu- 
Inting RP. (radio frequency) carrier 
waves, testing A.P. (audlo frequency) 
amplifies cers, ete. 


bake thin 


4 Youbuila 


several 

iP TRE. Ree 

fwnlehy st 

of which, 24 

° tube set, is shown 

here, You learn construction, align= 

Meni, make receiver tests, and do 
Trouble shooting. 


Get Complete Training. You Receive and Keep All 
Equipment, Parts and Lessons. No Extra Charges. 


You will find all lessons easy to under 
stand because they are iilustrated 
throughout with clear diagrams and 
step-by-step examples that you work 
‘Out yourself. Every piece of the eqlup- 
ment and complete lesson material we 
Send you is yours to keep and enjoy, 
Including the multitester, experimental 
equipment, all parts of the Superh 

dyne, tube manual, radio diet 

and complete, modern Television texte, 
‘All parts are standard equipment, 


‘Shop Method Home Training 
Earn While You Learn 


4 
Television Manufacturing, 
‘Bales, Service 
Laboratories: Installation, Mainte- 
Tuinee of Electronic Equipment, 
‘Electrolysis, Call Systems 
Garages: Auto Radio sales. Bervice 
Sound Systems and Telephone Com- 


Ganies: Olt Well and Driling 
fompanies: Engineering Firms wie ractieal resident 

‘Theatre Bound Systems Police Radio MetVod Home Staining sae use ae 

"And scores of other good Jobs our spare tire, Youreceive Spare 

‘im many telated fields ime ‘Work Lessons, which show you 

ow’ to earn hile you learn. Service 

Y NDUCT MAN Reighbors’ radios and TV receivers; ap: 

YOU CONDUC NY, plinnees, ete, for extra money and eX 
EXPERIMENTS LIKE THESE! perience: Many National studen 


y 
fll of part of thelr training with spare 
Checking action of condensers time earnings! . " 
Experiments with cathode-ray 

principles 
Experiments with resonance 


‘APPROVED 


For ry and we'll 
cavgtiansy | Si andre 
Lo formation. 


‘Advanced trouble-shooting 
+++ And many, many others 


Complete Training by Practical 
Resident Trade School, Est. 1905 


The same highly trained faculty, in- 
struction materials and methods used 
here in our large, modern residence 
school, are adapted to your training 
fn your own home. Shop Method Home 
‘Training has been proved by hundreds 
of successful graduates. 


Both Reside 


ft and Home Study 


Offered 
You. NATIONAL SCHOOLS 

LEARN BY LOS ANGELES 37, CALIF. « EST. 1905, af 
DOING FIND OUT NOW ... MAIL COUPON TODAY 


inal Schools, Dept. 8-PS 
4000 South Figueroa Street 
Los Angeles 37, California 
Send me your PREE book “Your Future in Radio” 
{he sampie lesson of your course, I understand no 
man will eall on me. 


You receive 
special labora- 
tory exper!- 
ment lessons 
fo show you 
how to build 


Mail in envelope 


with your own 
Rands various 
‘experimental 
units such 
those shown at 
left, and how 
to conduct 
many tests. 


i 
| 
| 
| 
| 
| 
| 


——— 


| 
gages Secor ea | 
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‘WT. ALUMINUM 
PIANO HINGE 


Ne Guick Teference method. 
® INDEX’ to find cally und 


WRITE FOR 


FREE 
BUILDING 


fertood agawer 
‘monger books 
erica’ great 


wert 
INTERNAT 
79 Wall St. 


MAKE BIG M 


ELEMENTS 


A. S..Corp. 
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SHAFT MOTOR 


‘TO. START—QUARTERS 
AND 


ONEY  scatto'eernictration 
LEARN NOW— WE TEACH YOU H 


E FURNISHED 


SHO} 
RAINING 


Gi 


LEARN TO 


OW OUNITS 


» Wear Sample 
NOT 1¢ TO PAY! 


Suit 
hoeig Ser wee ae 


STUDY at HOME 


With An Educational Institution 


ning win higher positions. insure 
a biker successes, tn. business and 
(GW Greater ‘than ever before, 


Bend for our Catsion 


ARTS and SCIENCES 


Education: Letters: Public Health: 
‘Psychology” Sociology: Physics: Chem= 
‘Science; Theology: Business and Com- 
hematica: Statistics: Agriculture. 


ENGINEERING 
Coupes, lectrical. Civil, Mechanical, Drafting, Architec- 


"Steam, Aerona Radio. struct 
tarine, ‘Cheralcal 


LAW 
Complete, Professional Law Course includes 18 Hornbrook 
Seren. college rade textbooks Courses also in Commercial 
Taw, Patent Law and Medical dirsprudence. 
(510-AB, Sheridan Ré..chieaged0, Hl, 


Courses in, Philosophy 


Treasure and Mineral 


LOCATORS 


GEIGER-COUNTERS 


FOR URANIUM-ORES. 
PLAN—PREE LITERATURE 


FISHER RESEARCH LABORATORY Inc., 


Pale Alto, Call 


STUDY AT HOME for Business Success 
and LARGER PERSONAL EARNINGS. 
40. years expert insteuction—over 114, 
000° students enrolled. LL.B. Degree 
awarded, All text material furnished. 
Easy payment plan. Send for FREE 
BOOK NOW—"Law and Executive 
Guidance.” (G.I. proved.) 

AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 17-PS, 646 N. Michigan Ave., Chicago 14, Hil. 


HANDBOOK OF AIRPLANE 


MAINTENANCE & OPERATION | 


Easy self-study course and up-to-date reference manual in one 

ow-priced book! Covers basie principles and Tunetions, construc 

Hon, repair and maintenance of every part of the modern air 
tha ora. 600-tem 

orld's leading types 

if not Tully satisfied after week's 


NATIONAL AERONAUTICS COUNCIL, Inc., Dept. 808 


te RAISE HAMSTERS |i: 


‘The new wonder animals from Syria. 
Often called “Toy Bears. Delightful pets. 
Everyone wants them. Laboratories eed 
> thousands. Clean, odorless. Raise. any 
‘where. A profitable and interesting hobby 
or business. We furnish breeders and instruc- 
tone. Weite today for free book 
GULF HAMSTERY, 1540 BASIL ST., MOBILE, ALA 


MEN-IF YOU VALUE 


Your Future- 
read this 


FREE BOOK 


Tells You How to Win 
Bigger Pay and Real Security 


pithout a penny of, cost. “Your Fu 
ir Conditioning’ & 


‘blenty "of foom for 
ffalned. mento handle. good paying jobs” in. the many 
Branches of this great industry” Almost unlimited. future 
for men who know this work. Now you may learn Retrig= 
eration and Air Conditioning at home in spare time. No 
heed to sive Up present Job or income while preparing to 
step into 

and. addre 
your tree 


INDUSTRIAL TRAINING INSTITUTE 
2150 Lawrence Avenue, Dept. X-2, Chicago 25, Ill. 


MAIL COUPON Now no’ ‘i 


Industriel Training Institute, Dopt. X-2 
2150 Lawrence Avenue, Chicoge 25, IIlinols 


Piease send me a FREE COPY of “Your Opportunity in 
Relrigeration aad Air Conditioning" by return mail. 


Name, 


Address. 


ty and Zone. 
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Make Ur-Own Rotary Type 


POWER MOWER 


KEEN MOWER 
Model 49M—Just add electric 
motor or gas engine, concealed 
blade forsafety,3cutting heights, 
134” to 3%”. Ball bearing rubber 
tired rear wheels. 18” cut. Cuts 
to within %4” of sidewalk. Wght 
48 Ibs. America’s Greatest Power 
Mower value, Order Now! 
ATLAS EQUIPMENT CO. 


229 sw. 


Learn this 
Profitable 
Profession 


IN 90 DAYS 
AT HOME 


Money-Making Career Open 
to Men and Women, 18 to 50 | 


‘Hundreds of men and women between 18 and 50 make $10 to $20 tn 
‘tingle day giving clentide Swedish nd Hiydro-Therany 
reatments, There ik bi oapltale, sana 

0: ‘rom 
Learn this fn 
home, through our 


lee tn thelr on 
tn spare i 
in your om 


amowveysmiaking. protest 
hom st 
fationally ‘known. Fes 
‘ana prepare 

alt ing stor, your, Diploma. 


omen 
ry 


The cove 
Dest. 970° 


~ cm woe | Barber's Discovery! 


| thot checks hair loss ond dandruff, now 
evoilable to you ino home treatment kit 
Write today for full detoils to 

aca ce ah ARTHUR R. ELSON, Trichologist 


[AVIATION CAREER |peescsimesa ail 


IM SUNNY SOUTHERN CALIFORNIA 
MAXIMUM TRAINING IN MINIMUM TIME 


AH 


DON’T COPY—LEARN TO ORIGINATE! 
RAYE BURNS will teach you HOW to, CREATE ORIGINAL 


EANTOSRE NS “tlinead od ay att 
Sarnath Setewens and'over Soom: SDSS 
Ey ; 


Obie 


CAL-AERO 
GRAND CENTRAL Al 


Brand new] FLEXO-MaG 


RETRIEVER 


icago Rees 
ree mien Arete 


CHNICAL INST! 


ERMINAL + GLENDALE 1, 


The 3in 1 TOOL with 1,000 USES 

‘NO MAGNETIC SIDE PULL 

‘© FLEXIBLE AND RIGID SHAFT 

* EXTENDABLE TO ANY LENGTH 
Invaluable for retriev 
(deal tor means 
bier repar shops. Us 
tneving ost articles 
Use "Bermanent magnet, without 
‘and for rigis shalt 


EARN BIG MONEY Growing Out-of-Season 
Vegetables and Flowers FOR PROFIT/ 


MAGNETIC SPECIALTIES MFG. CO. 


5514 W. Pico Bivd., Dept. B, Los Angeles 35, 
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WHICH OF THESE Sgdceatanitten 
INTERESTS Zax MOST? 


Today, choose the job you want—and prepare for it. Or if you are already 

engaged in the work you like best, start training now for quicker promotion. 

Acquire the knowledge that wil help you to get ahead faster, make more money 
have greater security. 

American School, founded in 1897 as an educational institution not for profit, can 

help you to reach your goal 


pine as it has rg tty others 

luring the past fifty-two 

eee Ee pene ty kWe CHECK, CLIP AND MAIL COUPON NO 
right, add your name and ad- 7 5 5 
dress and mail it at once, The 
school will send you details on 
its training plan and outline of 
study prepared by specialists. 
There is no charge, no obli-  § 
gation, so send -the coupon 
immediately. H 


lation. 
AMERICAN SCHOOL pit 


Dept. @C-46, Drexel at 58th Street, Chicago 37 


EARN $50 UP A WEEK...ON THE SIDE! LEARN TO WRITE 


While You Learn Watch & Clock Repairing At Home| 
enti OUR NEW 16 ITEM, SELF TRAINING RIT 


Pastics 
9 5m irigeration 


‘Sperattons 


Occupation. 


State 


[TELEVISION N etnies GIEANTICWAR EQUPHENT MAL SLE 


pay inTelevi 


Big Kice of equipment fornthhed: told triers. 
ses, ete. VETERANS: Approved for Training 
‘ndér GI Bil, Rosh name and address for details 


Trained Artists ere Copable of Earning 
$65, $80 OR MORE A WEEKI 
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SAVE UP TO 50% 


ON OUR SURPLUS 
SHOES 38% OFF! 


NEW U. 5. NAVY TYPE OFFICERS 
BLACK DRESS OXFORDS 


NEW ALL WOOL ARMY TYPE 
REGULAR 7.95 BLANKETS 


3*° 


NEW ARMY TYPE ARCTIC “SLEEPING BAGS 


(© Down & Feather All 


KINDLY SEND CHECK OR MONEY ORDER 


THE ELLIS GOLD COMPANY 


Dept. P-7; 86 North Market St., Som Jose 22, Colif 


REFRIGERATION 


Same Book Used by 
US. for G.l. Training 


Most Helpful, 
Biggest Selling 
Book on Subject 


NODE ECT wo cas 


‘REFRIGERATION 
~~ 


Axruoest nf rennet 


928 Pages * 408 Illus. 

Revised, Enlarged Edition 
$, ow, which means steady efployiacnt at Kood pay of 
are b this 


Address. 


city. 
432 Porutar SCIENCE 


state. 


G 
ling forceby whlen an expe 
ing ethers under his power 

y pestle at will—tosue comon 


and 


spate 

ares 

nlm to we 
crea 


pms pater 


BARBELL co. 
chawny Parken. reahyn TET 


lear How to RAISE ae CHINCHILLAS 
For PROFIT 


enter with small invest« 
‘No previous experience 
feds; Ghinehiliag are clean gentie, ean) to handie, Pun to ralae 


ALLIED DISTRIBUTORS, Inc, "2:22 


LEARN DIESEL AT HOME 
the ares HEMPHILL WAY 


Get big, FREE, illustrated cotolog 
portunities in’ growing Die justry— 
construction equipment, ships, drill- 
ing eguipment. ‘ete. ail use’ Diesels 
tSieater the ‘hela ‘of your choice: 
ND. AUTOMOTIVE SCHOOLS 


2.200 GALLON 
‘CAPACITY 


SUMP PUMPS 
utlet — No 


(TS EVEN EASIER THAN I(T LOOKS 


to learn to play your favorite instrument 


F -> @ in your own home without a private teacher 
q Look at the din- SIMPLE AS A-B-C 
the famous “Merry Widow" Waltz 


piano you'll be 
Iuelody of the f 


AND IT costs. ONLY A FEW CENTS A DAY! BTS SAMPL 


) Y : v.. |. Sool of Mase, "38 Brunswick Bld, Mew Yrk 


LEARNED QUICKLY 
‘AT HOME 


Be A MASTER PLUMBER 


Earn$15To $50 ADay 
Pon eve Te, PLANER 8 (OMe 


ITIS © NEURITIS © SCIATICA 


If you suffer the agonizing pains of these diseases 
when the ual remedies have filed, learn about « mae ear 


specialized system pees for treating. This marvelous LEARN IN 33 WEEKS 


‘ieermene completely explained in the Ball Clinic's 
FREE BOOK. No Obligation. Write Today. PAPHOS, “Our 20" 
Ball <— Dept. 36, Excelsior Springs, Mo. | sio Se NIVERSAL aE NG OTe ciry, mo. 


Sash 
=aomplete Diana for op ‘operation of your ow basics, Gt Pull Beale Now! Send no 
money. A post card 
CRRMELeE ARMSTRONG ScHOOLS,72175. Broadway, Dept. PS-, Los Angeles,Calif,| METHODS 


Electrical Training 
Intensive 32 weeks’ residence course in funda- communications, power, manufacturing, busi- 
mentals of industrial electricalengineering, ness machines, sales, service. G.I, approved. 


including radio and electronics. Extensive lab- 56th year. Enter Sep!. 6, March 6. Catalog. 


oratory, . Prepares for 7614 TAKOMA AVENUE, 
FLECTRICAL SCHODL *'*ctrco! technicion ond ing cides in. WASHINGTON 12, D. cy 
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wr mie” TRUCK KS 


U.S. Govt. Our press can't be best. 


Inches square and ap inches between wheel mounting fanges, 
Sia “width 'AN EXCELLENT GUY. 
With’ Single Wheels ‘With Dual_ Wheels $69.50 


Save $30.00 On 
JEEP Spare Parts KIT 


oremany pacer Netter ae nen sare or 
i ee 


190! TROOST-GRI800-KANSAS CITY, MO. 


nee AUTO DUS (One 
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AMAZING NEW NOVELTY 


© Fascinating! 


iv 
Mow York 3, MY. 


98 SPEEDMASTER TRAILER 
G=2,_ HITCH AND BALL 


59 East 8th Street Dept. 194 


MONEY BACK GUARANTEE 
Try it ot our risk. 
Send only $1.98 with order and we 
Pay postage anywhere in the U. 
AERIENDLY EAGLE 


COMMERCIAL, TRADES INSTITUTE. | 
200 South 20th St Birm 


i i 
BLACKSTONE COLLEGE OF eae 


A Correspondence Institution Founded in’ 1890 


EARN MORE in 
DRAFTING 


STEADY 
EMPLOYMENT 
e 


HERE'S EVERYTHING YOU NEED 
TO LEARN THE MATCHLESS ART bul 
OF LEATHER CARVING—AT HOME 

bel, maar "Egy teaming ‘= Re 
BSE) | Sytane ‘peach Ysa” el read aoe oe ok 


into'n business. Send $1 for big set pattems, or fad T se 
peal a out how easy it is to 


SEND ONLY 25¢ FOR NEW CATALOG :102 


BURTONS LTD.,1755% Glendale Biv, Les Angues 26, clit, 


ne. Toray I feel secure 
's work comes first on 


study every week—th 
th 


ed over 43. y 
quickly for good positions i 
5 FREE INFORMATION—SEND COUPON 


To prove to you how easy It is to learn 
Drafting’ at by “the Chleago. ‘Foch 
method. we will "TRIAL 
‘out and mail coupon, or wend, 
today 


CHICAGO TECHNICAL COLLEGE 


1 5-226 Tech Bidg., 2000 So. Michigan Ave., 
| Ghicare 16, Hineis 

Mail me FREE Lesson with information about bie oppor: 
tunities in DRAFTING. 


MIDWEST SALES CO. 


2833 INDIANA, DEPT Ps KANSAS CITY, MO. 


Build ows BOAT 
7 i 


i r boat than you can buy 

95-559. Exclusive "ta 

prefabricated for 
types from i 


: me ens sai 
789 BORDEN LANE 4 Address 

GZantW "ibocstocn it 
EVERYTHING IN PLASTIC: 
or nt Pact! 


Cements, 


city Zone. . .State 


Garin PHOTOGRAPHY 


Win success in. photography by spare time Home 
Study'or at our {mous Resident School in the heart 
fof New York. Commercial, Advertising, Por- 
trait, Color, etc. 39th year. Write today! 


FRY PLASTICS COMPANY MEW YORK INSTITUTE OF PHOTOORAPHY 
Dept. 18, 7608 S. Vermont Ave., Los Angeles 44, California OW. 33 $1.,.N.Y.1,N.¥, 


~\ WRITE FOR YOUR FREE COPY OF THE NEW 
KRW HYDRAULIC PRESS BOOK 


Describes all manner of Production 
and Shop Work on KRW Hydraulic 
and Bench Type Pres: 

Illu ew KRW Hand- 


‘operated, Electric-operated and Air- 
operated Hydraulic Presses. 25 to 
100-ton capacities. 

Write for your copy today. 


K. R. WILSON, DEPT. 54, 215 MAIN ST., BUFFALO 3, N. Y. 
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DRAFTING 


W's EASY fo learn 
DRAFTING 
Ina low short weeks with 
CEL SIMPLIFIED 
TRAINING AND COACHING 


Industry's lenders 
ised. Draft 


Grafting equipment at no extra: cost 


de countant | 


TREE" 


BOOK Salesman 
TELLS HOW Dee rela ty 
TO BEAN... 


SECURED FUTURE... 
(FREE EMPLOYMENT SERVICE 


MALL SAW 


ATTACHMENT 


SAVE TIME AND LABOR BY EQUI 
YOUR MALL SAW MODEL 60 with « 


ZMCO ANGLE-DEPTH 
ATTACHRENT 


oe ZIEROLD MFG. CO. 


INSTANT NICKEL Sam 


0 CURRENT OR BATTERIES USED 40 


Write Today for Free Catal 
ADVANCE SPECTAC 


PRACTICAL SHOP 
“f 


2, Excellent opportunities for 
Prepare. astext 


special price! Satisfac 


537 South Dearborn Street, Dept. SP.8, Chicago, 


learn SHOE REPAIRING 


ALSO COURSES IN HAT CLEANING AND BLOCKING 
TRAINING 
jobs oF 


HANDY SEWING AWL 


Patented lock-stitch awl, complete with 2 
needles and reel of waxed thread at this 


= palo 


3. Send no Mons 
LE COMPANY 


tion guaranteed, or 


money back. HUNDREDS OF USES—sew- 
ing and repairing leather goods, tents, bel 
ing, awnings, saddles, sporting goods and | 


others. Complete instructions. Send cur- 
rency, check or money order. Postpaid. 


\ RADEN SALES COMPANY 
Dept. 8, Box 625, Ft. Worth, Tex. 
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“s GOVERNMENT LICENSED 
AIRPLANE ““~ ENGINE MECHANIC 
i at LINCOLN 


EARN BIG PAY IN 


AVIATION 


ined fon 
aviation’ mechanics ce. Either 
Yetteans Under the Gu, Bit of Rights, Write today” 
union aim Tenminnt “Vacori ons “STincotn, Memmasn 


PLYWOOD BOAT KITS 


Include all hardware, paint, ete. Send for 
low at $20.95, freight Included. 


TAFT MARINE WOODCRAFT 
a ™ 


we 


““SURPRISE 
of the MONTH” 


It's new! A surprise package delivered to you each 
month—for only $1.00 including postage. 


The excitement along is worth a dollar as you open 
your package with a beautiful useful, tasty or i 
esting Mie Le-you happen’ uot to libs ona of 
your surprises, just return it and 

your dollar will be refunded. 


It's too much fun to miss, Give a 
subscription to your_friends—and 
subscribe. yourself. $6.00, for six 

hs, $12.00 for 12 months, Clip 
the coupon below. 


eeee eee e 
Surprise-of-the-Month, Dept. 1- 
303 Guardian Life Bldg., Dallas, Texas @ 
OK! Surprise me! Enclosed is cash, check or 
money order for months’ subscription @ 
NAME 
ADDRESS. 
cnr. 


> MECHANICAL DENTISTRY 


} To make Crowns, Plates, Bridgework, ete., for 
] entice. Exey practlent way to ear 


ts Lit 

Tow tuition. Easy 

terms. Write for FREE BOOK, about Uhla money maki Bro- 
sion jot affacted by the machine 


x SCHOOL of 


NEW SELF-DRIVE 


B-M POWER MOWER! 


jodern Lawn Care 
cutting drugery sth 


Leann -" WRITE 


‘Tog Magasne Institute. a private school ouped. gperated. and 
je "bysucceafl wren ana. ea citer. ‘ofers an eossocthee 
easy for 


Bepetteea, ia ton 
Rockefeller Center, New Yer 


Piease send free talaioe, without cbleation, t 


Name, 
Address 


Ey Check” ihere"”eiieibie wader “G. 
Gloguiviee Soafdcatiat No salesman il call) 
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HIGH PAY © SECURITY 


When You 


LEARN A TRADE 


Get ready for a well-paid. lifetime job 
ors busloees of your gun in one ot 
these FIVE ESSENTIAL TRADES. 
Complete training under expert in- 
fervctors. with, pracuesl_ experience 
Prepares you to step nto good paying 
SSS'wite x future and sccury. 
ELECTRICITY: Basic taser Residential 
CETTE Rate ta Apa hapa 
PLUMBING: Every pose pipe atone and 
Nenting to splat tvs Sprint 
— 


AUTOMOTIVE & TRACTOR: Engine overhast, 
‘Transmiasions, Carburetion, Generator igo 
Gon Systeme, Tae UD 

DRAFTING: College level training in general 
Machine and. Architectural Draft 

‘SHOE REPAIRING: Comp 
Ing iclades reevndiouming 


Approved For Veteran’s Training 


$4, 0) 
eee 
NATIONAL TRADE SCHOOL 
DEPT. C+ 2610 Grand» Kansas City 8, Mo 


‘Without obligation 1o me please send full information 
fon the course checked. 

=--Aviomotive ond Tractor Technician —.. raking 
Plumbing Electricity __Shoe Répoiring 


Nome... Age 


eal trale- 
oiling 


H 
H 
H 
' 
H 


\---- 


WWALIIE- 
TALKIES 


$288 bss 


NORTH EAST SALES CO. 
200 Maton tee te tem Fark. 


USE YOUR BOAT ANYTIME— 
for Fishing & Fun! 

ONE MAN PUTS IT ON TOP 
Employing the principles of cgunter balance and leverage the 


Superior One Man Host Loader virtually: toed “onto 


fitch pas one moving part and is constructed of all ste! 
Up to 54” outside, weleht 130 lbs eer 


maui ‘Srowrin 
Miil%ye'tiod to! send ‘both of you Tore detalted information 
* RETAIL $28.75" 
a SPORTS EQUIPMENT, INC. 
87-95 STATE STREET, LYNN, MASS. 


“Prices may vary slightly according t% your locality. 
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Ball-Bearing SPEED WHEELS 


Juvenile Wheels 2.78) 


IM BROWN TOY COMPANY 


LOTS $300 sn. 


In California's loveliest Garden Spot, on scenic shores of 
autiful Morro Bay. Enjoy future 

lent. soll, soft water, 

Bathing. ete. Grow trult 

erate climate, Conger 


Desprtimerinranene om 
Rekebarenernetee Yor, 
ners tetra glardpertin 
Palio kadeater se 
ieee ne 
ae ehaagie we 
ner ait 


ES. 
BIARISON PLS Gert, & 


STUDY AT HOME for Business Success 

and LARGER PERSONAL EARNINGS. 
39 years expert instruction—over 1 

000 students enrolled. LL.B. Degree 

‘ext_ material furnished. 

Send for FREE BOOK 


OF LAW 


How to Make Money wit 
Simple Cartoons’ 


x GIANT x 
ASTRONOMICAL TELESCOPE 


Ready for use. 6 ft. tripod. 100 diameters magni- 
fication. (10,000 area magnification), Extra ey 
piece especially suited to observing: Milky Way, 


‘ebulae, Comets, Double Stara and Star Clusters: 
Sun projector lens for watching sun spots, Full 
power and clear vision guaranteed. $15.00, 25% 
deposit on C.0.D. orders. 
‘Shipped via Express 7.0.0. Manorville 
SUFFOLK SCIENCE SERVICE 
perr. cr. MANORVILLE, N.Y. 


SURPLUS BARGAINS 


‘SPECIAL !! ‘SPECIAL !! ‘SPECIAL 
SEALED BEAM SPOTLIGHT ELEMENTS / 


Here is an outstanding buy . . . Brand new G. E. [/ 
or Westinghous 
for outdoor 


‘sealed beam elements. Perfect || 
‘spots, window Il-|\ =] 


amount with order, 


C &H WAR SURPLUS CATALOG 


Jam-packed with 


reconditioned items priced 
Amazingly low! Today! 


Cc & H SALES CO. 


1850-58 East Colorado St. © +~—=—Pasadene 8, Calif 


Buy Direct From Factory 
weet tor tein $95 
‘ond price lis “ 


SANI-SPEED MFG. CO. 


LEARN PLASTICS AT HOME | 


Get 7 Big Kits with course—make useful 
attractive articles. 


Write for free catalog. 


PLASTICS INDUSTRIES TECHNICAL INSTITUTE 


1601 South Western Avenue, Dept. PS-89 


ASSEMBLE gmigag 
YOUR OWN Fa KNa 


TRAILER | 


SAVE UP TO 50% 
wwe ship complete trailer ki 


For less than materials 
‘everything ts perfectly: Factors finished panels & sub ascembleseaily 
dacerbled in a few hours with only « hammer. wrench, and screwdriver 
"eua" wown above) A walk-in trnler with everything 
hown complete. 10° long. 64" wide and 69° high. ONLY $399 
10.8 Low Angeles 

"€UB" SPORTSMAN (Teardrop camper model) Aluminum body. steel 
frame, ng. 6 wide. 5’ high ONLY $279.30 F.0 8. Los Angeles 


Includes complete detailed tafuemotion on both traer models 
DEALER INQUIRIES INVITED 


NATIONAL TRAILER STORES [RCoCcnLCra 


Terminal Anne: 
ter Angeles, Cali 


Log Angeles 6, Celifernie 


can 
acquire an ee 


LA NIGHTS AT HOME! 


LL.B. DEGREE 
LaSalle’s famous Law Library—used as refer- 
ence in many Law libraries and Law offices— 
has enabled thousands to master Law su 
prisingly fast, in spare hours at home, for busi- 
hess and professional advancement. 

‘These 14 remarkable volumes, compiled by 
leading professors and lawyers, cover the whole 
basic field of Law in condensed, orderly, sim- 
plified manner. ew 

You advance rapidly with this great library, 

plus special lectures furnished. We guide you 
Step-by-step with personalized Problem Meth- 

od of instruction .. . you Learn by doing—han- 

dling legal problems—not by memorizing rule 

Send for two FREE 48-page booklets, "La 
Training for Leadership,” and “Evidence, 
answering questions about Law and its value 

| to you, and telling how LaSalle Law graduates 


are winning rapid advancement in business and 
public life. Mail coupon below. No obligation, 


LA SALLE EXTENSION UNIVERSITY 
‘A Correspondence Institution 
417 5. Dearborn St. 


Dept. 883-L Chicago 5, ILL. 
Send me your two FREE booklets desertbed above, 
‘without obligation. 


MAKE MONEY IN 
LANDSCAPING 


training by Internationally known 
Architect to. start you 
‘your home or 


Ji." Many: Oj 


NATIONAL LANDSCAPE 


Hydraulic SPEED REDUCER “uss” 


le Speeds and INSTANT REVERSE 
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COLLECT 
$995 


SENSATIONAL NEW 
ADVERTISING SIGN 


YES, MAKE $9.95 on 10-second demonstration 
tomerchants, Write on glass with amazing mag- 


sage takes fire and glows like a brilliant neon 
sign! Three sales a day and $29.85 profit is for 
“lazy” men, Workers ean double to triple that 
amount, FREE SALES KIT. Don’t wait. Rush 
your name and address on a penny posteard for 
{ull details and complete sales kit—ALL FREE. 


MAXILUME ME CO. 125 W. Hubbard 


DEPT. L-98 HEAGO 10, ILLINOIS _ 


..to go to College? 
-Or Bt enter a — 


‘American School, Dept. C- 
Gentlemen: Send me FIREE 
ine tn sue 


‘hecked!telow. Ne bitgation on my" 


Diesel Enginese 
Ei Drafting ‘and’ Oeste 


0 PoruLar science 


DARK ROOM VENTILATORS 


a3" igo 
. + 
* 
1 
¢ 
x 
° 

STEEL 


cucage your! DARKROOM 


$25.00 Value—Price®7"sct or $4.00 Each 
New government surplus i flows throurh these steel 


amamED= 


ase ENGINES co. 


ASTERN DISION) OEPT.H BLOG, PHILA, Ph 


‘SLUM (GIVE-AWAYS) 
FOR SALE 


Novelties—Brooches—Pins—Necklaces—Rings, 
Ete. 10 pound—Sample Sh 


SHARPEN REE ExxeEF. 


No tiresome reking. The quick and easy 
cleaning your lawn. 


E bag attached i 

sundry, waste abba : 
Remove bag and you have a sturdy hand 
{fuck for hating ash barrels, cordwood, beer 
aves, rail cans, Bales of hay, steel drums 
Sind other bulky’ objects. 

fells easy... up or down asia. 


eh ae, 
"Tough, detachable canvas 

moved bag is 24° in diameter, 36° deep. 
Order your “Say-A-Chore” today at 


sa check, or epee 
GOB or Sent beat Ba 


AMERICAN PRODUCTS CO. 


Ob 5. Kirkwood Rd., St. Lo 2, Mo. 


OPPORTUNITIES AHEAD! | 


TRAIN FOR A FUTURE IN 


is County 


‘© Propare for the big earning po 

Mon, Start learning at home, i ous 

Practical training covers all Shasee of DIESEL enging 

Speration, fuel ay sillary equipment, repairs and 

fanintenanee. When heme course in completed, you cere 

to Ghiengo fcr aetoal shop practi on Diese MOTORS 
instructor 


Get a Good Pay Job-or 
Start Your Own Business 


‘Want to make more money? Want to be y 
have your own money-making business~with your furure 
assured? Then learn Radio and Television with my proven 
ewo-way method (lesson instruction plus actual practice) 
that can help you get into this great and growing business 
quicker. You learn by doing, right in your home in ‘spare 
time. During your training you get 10 big kits of radio parts 
‘with which you perform hundreds of tests and experiments, 
build scores of circuits and testers to help you learn faster, 
more thoroughly. 

Since 1929 I have been training men all over the world 
for success in radio, television and electronics, To learn how 
I can help you foo, take the first step now 
by sending for my big 56-page illustrated 
book that tells how you may cash in on 
radio and television's big opportunities 
My book is Free but it may mean your 
farure success. Send coupon for it today. 
CH. MANSFIELD, President E 
Stereos aon FREE 
90 Wout 6th Street, ton Ane 


SEND Fox Tall 


Kellpwoed Radio ond Teleraten insite 
Wren Sint Sect, tr Angeler Ve Caters, U.S: A 


own boss~ 


VETERANS 
Check coupon 


EASY 
SPEEDY 


use American Pore: 
able Sanderplane! Handies more work and is 
pi times faster than a hagd plane— well 

alanced, powerful, efficient. W rite for details 


AMERICAN 


bier: SANDER 


Save time and effort 


Earn$350 to$5S0 
extra profit monthly 


orn extra money trom the 


PAY WELDING JOBS 


NEW! 128 page manual, chock full of cutaway 
Construction efawines, photographs and valu- 
ble, exsy to 

cal data. A nea 

eye-catching cover 

Sow to inscall V-8 e 


CALIFORNIA aed 


BOX 1.3, TAGUEROCK, 105 ANGELES 41, CALIFORNIA 
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i ells 


BRAND 
New! 


Foc tadentand eperenced hab 
Talormabon ot 
Imualaiing serie repute 
Shuarption ayatem fetrigerators= cm 
Bieteontroctons on how to develo 
fechanlel shila required fet th Be, 


inimoder 
The Is your Mpping oe fo 8 


ish me THE REFRIGERATOR SERVICEMAN'S MANUAL. On 
iestman $5.00 plus €.0.0 postage 


Name. 
canes 


Yani 


ROCKBESTOS 
DE-ICING KIT 


Haymuten alll 


...Saves costly repair 
of walls and ceili 


This complete heating kit 
protects 18" of root by melting ice on roof ed 
Bnd gute. Eliminases winter water damage « 
Costly replaster 
Easy to inset. will not damage 
rook. Kit contains 60" durable, 
Tead-covered. heating, cable. with 
plug, root clamps, instructions. 
120 Vole AC-DC. 
ROCKBESTOS PRODUCTS CORP. 

Connecticut 


‘New Haven, 
WAR SURPLUS 
‘Toot "boxes 


Beef the Bignest 


EARN-BY-DOING” 

NATION'S 
LARGEST 
EXCLUSIVE 
ELECTRICAL 
SCHOOL PRACTICAL TRAINING 
NOT “HOME STUDY" 


Get actual experience in great 


G.I, APPROVED $¢,:i3 Sires 


Practical Electricity; Housewiring, Motors, Const... 
penance, etc. Livi % 


|. = Send coupon TODAY. ======. 
MICHIGAN TECHNICAL INSTITUTE {1 Veteron 
2281 W. Fort St., Detroit 16, Mich., Dept. PS. 
Name. 

Street 

City. 


hour * Low ce gravity * Rugged * Safe = 


Compare Mustang performance with that of popular im- 


ported lightweights costing $200 te $400 more. Ask 
your dealer for full details and demonstration or write 
for free literature. 


42 POPULAR SCIENCE 


2 speeds + FOOT GEAR SHIFT + Hondleber clutch control + 
Telescopic front fork * Weight only 230 Ibs. * 9.5 horsepower, 
‘at 5000 rpm * 70 miles per gallon * Over 60 miles per 


MUSTANG MOTORCYCLE CORP. 


17 mile 
‘batteries 
house tele: 


‘mile reel wire. .. 
wines “ire: $1195 
1.95 


95¢ 


Dealers: Write 
for information 


635 W. Colorado, Dept. GP10, Glendele 4, Calif, 


1 SHOW YOU HOW TO 


@sTaRT YOUR 

OWN BUSINESS 
IN 2 WEEKS— 

AT HOME € 

IN SPARE TIME “ez 


METALIZE Shoes 


STARK’S ° 
Hf POWER MOWER KITS Sis 


2 
Mapa. Without 
sObligation 
MAIL COUPON 
TODAY! 


SEE THE WONDERS 
OF THE HEAVENS! 


Amazing value! Wonderful 192-page cloth-bound 
book, Astronomy for Amateurs, now yours for 
only $1.00! Contains star charts, tables, tele- 
scope-making instructions, how-to-do-it ideas for 
astronomical equipment you can build, etc. Sup- 
ply limited! Order today! Write: 
POPULAR SCIENCE 

ath Ave. Now York 10, W. ¥. 


DONALD DURHAM CO. 


Des Moines, Towa 


BUILD A BETTER BOAT 
With ladustrial Molded Hulls 


any veneers they're 
and take a beautiful piano-like 
Iso in ready-cut Boat Kits, All 


AAR AAAWAAS 


INDUSTRIAL SHIPPING CO., LTD. . 158 Hollis Street, Halifax, Nova Scotia 
Saejai hah stonbuantimaaananinthins sa mcRANCNCUbNipeanNRCNONCapIp can 
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OVER 250 SURPLUS BARGAINS 


723 Walnut St 
Kansas City 6, Mo, 


FISLER SALES C0. 


Always Mention Popular Science 
when writing 


Kenalempize zoe see the alow thar recs your elbow! 
ER WAS ers sure haash protector, kee 


me 


TACQUERWAX CO. Devt. B.S. 
HARTFORD 3, CONN. 


Gentlemen: My check, cash of moner order for 
eclemen: My check, wring. cost of 
ERWAX. 


Preereste fe all beauty of 


AM rorutar science 


SURPLUS inrcromerers 
a iy 


ioe 
METAL WORK 


A new manual for the amateur. Tells in easy to, understand 
language how to we 

shop. You 

really i Fal 


WESTINGHOUSE , 
Air Compressor 


WITH 20 FT. AIR HOSE 


AND 
95 
musa $22 
2-CYLINDER PISTON TYPE 


$22.95, price F.0.8. Chicago a 
Soi aouble beat 


Josed find remittance for $22.95, Send brand 
| Bem, Westinghouse Compremor, 20 ft, of heavy duty 
‘ir hose and tire chuck, 

| Addres... 


Les, 


gee | 


TRAVEL for 
*’UNCLE SAM" 
UNCEI 


START 
as high 
as $3,351 Year 


Prepare NOW For 
Next Examinations 
20,000 appeiniments each m 


if FRANKLIN 
INSTITUTE 


FISTULA 


FREE BOOK—Explains Dangers of | 
Associated Ailments 


ge soe i sent FREE. 
nary Clinic’ Hospital "y7 Elms 


wr Mc 
Bivds wxcelator Sprin 


FOR MORE MONEY 


LEARN FINANCE 


‘Multiply you 
FREE coy 
“THE SOURCE OF WEALTH AND INDIVIDUAL FORTUNES” 
WALL STREET BUSINESS INSTITUTE 


learn A Trade NOW! 
PRACTICAL 
SHOP TRAINING! 


In Our Chicago Sho; 
—] AUTO MECHANICS =] WELDING—ARC 
_) DIESEL MECHANICS [_) MACHINIST 
~) REFRIGERATION: (PIANO TUNING 
“| BODY-FENDER 


[supers Ia Gee peer 


Lear 
Exrobiished 1962—Dey ond Evening Classes 


TOS IN RACE | Also the following Home Study Courses 


PRACTICAL UP-TO-DATE COURSE PLASTIC] REFRIGERATION ESEL 
ms : ‘CALL _IN_PERSON OR MAIL THIS AD TOm = 
my ae GREER SHOP TRAINING 


(Desk§E) 460 South State St., Chicago 5. 


Please send without obligation free information 1 
ng trade ‘checked above: (Specify whether you 
Veteran ©) or Civilisa fF 


Address 
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Electrical Appliances and 


REPAIR ‘ctitiscs wit tbe aia of 


The New AMSTERDAM Model 100 


ELECTRIC TESTER 


r testing ALL 
lances such as 


Vacuum Cleaners 


A new kind of instrument 
Electrical circuits an 


ps 
Gireuit Breakers 
Lighting Systems, 


AMSTERDAM. SALES CO. 
198 Pork Place, New York 7, N. ¥. 


Dopt. P58 


Mufflers—Alll Ford, Chev., Ply 

All Buick, Pont., Olds, Chrys 
Hudson, K.F., Pack., ete. 

V-8 and Mere. Duals 

(32-49 inel.) 


$15.95 


344s 
$5.45 


DURABILITY 


‘A. SANDEE Sport 
give More Powe 
Svality uneveported. 


4 ill ,outlest wo grdinary mufters ond 
‘Speed More Mileagel—plus @ fone 


Cor 
SANDEE MUFFLER CO. 5643 Coreyne PL. Culver Cty, Calf 
JEWELER'S SCREW DRIVERS 


 Jeweler’s Screw Drivers. A must for every 
hhabbyist and model builder. 


SET 
OF 


8 


NEW GAS ENGINES 


6.5 HP 
BRIGGS & STRATTON 
GAS ENGINES 


Model 22R-6. 4 cycle, single 
Iilader alr cooled. Develops 
85 HP at ss3 RPM. Adjust 

able sovernor find built in 6 


ORDER TODAY—LIMITED QUANTITY AVAILABLE 
SEND MONEY ORDER OR CERTIFIED CHECK 


J. J. TRUNDE 


1937 NM. Hubbard Milwaukee 12, Wisconsin 


BE STRONG USE 
BARBELLS 


95 Loren SET 
ly 


Send for our 
FREE Barbell 
Cotalog. 


BUR BARBELL CO. 
LYNDHURST 8, 
NEW JERSEY 


SPEED: MILEAGE MA NUAL 


frasauster ann reer 


31.98 Ss 
ALMQUIST ENGINEERING Milford 9, Pennsylvania 


Goop USED 


ELECTRIC SHEAR SHARPENER 
p—— Nver 55,000 Sold—it Must Be Good! 


USE"YOUR BENCH SAW 


FOR JOINTING & CUTTING MOULDINGS! Peal 


Build with AMBROID 


The Universal Liquid 
Waterproof Cement 
it Stays Stuck” 


VISE 
fal 


it — Fix 


COMPOUND 
ANGLE 


GRINDING 
MILLING. 
DRILLING 


WONRITEY Peopucrs, me. 


Esa 
YEARS OF SERVICE~ 
AnD wonk- SMALL PAY |wo ADVAWCEMENT 


Learn a trade thru C.T.I.! 


Does your job “gripe” you? Then learn a 
led men enjoy their work, reevive 
t 


shat pen: 


ni 
3) niinutes, and. ie out 


Send Coupon for 
FREE PLAN 


FOLEY MFG. CO., oB-9 Foley Bidg., Minneapolis 18, Minn. 
‘Send FREE PLAN ond information (check one) on 
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SURPLUS BARGAINS 


ASSEMBLE YOUR OWN BINOCULARS! | 


Complete 


Optics! Complete Metal Ports! 


WE SUPPLY FULL INSTRUCTIONS 


i GOVERNMENT'S 7x50 


<, BINOCULARS 
Than 45 Regular Cost 
PARTS—Set includes all 
Ee assembly of 858 Binocs 
‘No mach! 


ured. 
Aitaturdy,"Bincealar Carrying 
ional with each set 


i tan 
include plainly written, 
ote’ of ptcal 


Order by Stock Né 
Edmund Salvage Company ” 


NEW 


» | 
/ AUTOMOTIVE 
| BODY ano FENDER 


POPULAR SCIENCE 


REPAIRS 


CEPACKEA 
Total Cost 


Famous Guide To Best Pay 


Auto Repair Work 


ran doit. Mall coupon 
dass and f'net OLR, return t and we wil 


MAIL ORDER 
COUPON 


HOW To BUILD 
YOUR OWN LOG CABIN 


LODGE OR BUNGALOW! 


COMPLETE 
INSTRUCTIONS 
IN ONE 
GREAT BOOK! 


Countless thousands say this great volume 
brings them complete detailed plans for build- 
ing their own log cabins and bungalows! 

180 PICTURES - 250 PAGES - ONLY $1.98! 


Juse take your pick from the scores of cabins, lodges, 


makes it as easy a8 pleshows vom 


SENO WO MONEY 7-DAY FREE TRIAL! 


book with 180 pic 
H 


oaly $1 a fe 
ETTORE, charge as paymenc in full. If 


ES MELED otro for fell efuna URNS 


POPULAR SCIENCE Publishing Co., Dept. 89 
N. 


Postage. 
lighted I may return it within 7 days for full refund, 
DeLuxe Edition in handsome Buckram binding, 

only $2.48 
gular cloth-bound Edition, only $1.98 


Address. 


Zone... State. 
S Check tere tt 308 ed Parent th der, and we will 
Day shipping costs. Same return Dri 


AGAIN 
SETS THE 


OWE 


*Luggege rack extra © 


— Ex 


RIDE IT! IT’S YOURS 
IT’S THE POWELL P-81! 


The husky, lightweight (190 Ibs.) low cost motor- 
‘eomed about is herel 


Since 1927 
Compton 


ZIRCONS 1", esies Sam I. 
ports, Pure white. Special: 

5 Genuine Zircons, from 
Yy kt, to 144 kts. 3 gleaming gems $6,00 tax in- 
cluded. ‘We can supply Zircocs in all sizes and 
Soontags of all tel fond andes oe ete ee 
details today. 


B. Lowe, Dept. PS, Holland Bldg., St. Louis, Mo. 


$24734 


F..8,coMPTON, ca 


unbelievably low pricel in coupon ond. 
Z ) get full detoils. 
(7) isl MANUFACTURING COMPANY 


| Only POWELL 
brings you all 


PACE these BIG cycle 


features ... at 
so low a price 


ONLY 


cise Tax In 
cluded 


les 10 the gallon 
© Automatic clutch 


eel expanding broker 42 
Ing urtace) handle: 
ori controls 
© Finished in rich block boked 
‘toamel with chrome tim 


Send for Free Folder and 
Name of Nearest Dealer 


Company, Dept. H-52, Racine, Wis. 


Foetal 


Are YOU successful? YOU have what it 
takes, Many have fulfilled cheir desires by 
oder g the POWER OF THE 
MIND, a power many poses, but few 
makeuie of YOUR mindcan be T RAINED. 


SELF-HELP FOUNDATION, 


Failure 


WHICH 2% 


wae Nook TELEPHONES "== "oor: 


FOR ALL MAKES 
AND MODELS 


DOUGLASS MUFFLER MANUFACTURING CO.[i&a 


COMPLETE 
RACING 
EQUIPMENT 
CATALOG 
25¢ 
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x 


1916 W. VALLEY BLVD. - ALHAMBRA, CALF. 
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WARNER SUCCESS PLAN Sadicczme 


Gives exact instructions showing you | BABY SHOES ftersines 


How to startin spare time @ How tousehome | *ffersanexciting new opportunity to men or 
as headquarters ® How to bring in the bus sommes wee wens porenelindeeeneee 
ness @ How to do real METALIZING in gen- Be you's Wks the fosting of belsa bess tay iseist 
uine GOLD, SILVER, or BRONZE, by the easy 
Warner Method @ How to start without risk- 
ing your job @ How to pyramid your profits 
How to be sure of steady, big income. 


Don’t turn this page until can do it without 
you've given serious thouxht to risk—-now is the time to inveatigate 
your future. In the uncertain the exceptional opportunity offered 
years ahead, the men who own you by she Warner Success Plan, 
their businesses are the ones to the market, checking 
‘who will be happiest, A small upon the possibilities for big sales 
‘ual eam tend you to 
independence, 


(reedom 
F of lay-offs, freedom 
from the limits of m pay cheek. 


‘steps. No wonder orders, 
fo. wonder profits are big. 
icon Mukono 
re born, this business 
"Think ot the fon, 


Fike CoUPOR 


7 DAYS AT MY RISK 


DON’T SEND A PENNY NOW — Just Send Your Name 
Bale sone of the most fascinating Lan every serious minded man tolet re show 


IS MILLION pale of ‘bat eal the exact farts about the 
Ina right now tobe SET ipa and the way 9 make ther. 
Fou tor ot for 


Piadied the tacks ealked 
perfect bosineas for man and ONE big opruRTUNITS 
Aat—orfortwoparcner: Andi wast why Lallow gou to read all trade sere com 
ou to read the whole Plan at my Tak. Exined tn the Warner Success Plan st My Risk. 
Ben'tspendacentunieasyougoshesd. If you don't go ahead, you don't pay a cent 


You Have Nothing to lose z 
ALL FACTS FREE! MAIL! 4% ah @3 WE SUPPLY 


EVERYTHING 
Ri farner Electric 
1atz aris Aver Dept 28," Ghicaeezerin. | $5.00 AN HOUR) You don't navetone 


1 
{ sey 
‘As long as it doesn’t cost me a cent, Lam willing | Yes, it's posalblefor onemantoturn| | Ranting’: when War 
1 %gr08d the facts, investigate, then eive you my dec y out enough work to make %5.00 an] Bees beblnd you. W, 
sion, Send the facts by next mail. Everything you ‘hour for his time. Think of how that|  S0PBIy alll materials, 
|| Send now ts FRET porarcida when a ‘partner or the) mnoamtas cherie 


‘hole family works. metals. And you, 


Tow prices made pon 
OldEstablishedFirmBacksYouUp itchy ourbie auantity 
‘The Warner Bictrle Company fat I--|_pUrehAses Bd OME OW 

dite Sh yen of parton: Yu ft dfacture. You send 
magn wet Pol Gadones tw Secor] what you need 


Warner Electric Co, Dept. 28, hig’ investment tied up 
1512 Jarvis Ave., CHICAGO 26, ILL_ im stock, 


NAME... 


ADDRESS__ 


cry. _Zone_STATE____ 


L. 
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ADVERTISING DEPT. 


Popular Science Monthly * 353 Foarth Avenue, New York 10, N.X. 


Clossitied Ads only 80c per word per insertion, payable in advance, Minimum 


ed 10 words. To be included in October issue, copy should be in our office by 


August 24. October issue on sale October 1 


em Bide Chicas 


YROM Speedway to Rowdwar) Track 
proted tti-apeed Heads and Manifolds now 

arene car! No ae 
‘ounding KetaWay! Pree iluatrated 
‘Speedaport. €215AB Diversey. Chit 


= 
iy Se ee 
SB eriss Uke. ee 


a ‘Sain! mreattaitng tethode 
voy TaD alae! nfl a 
wenatnslorn Toa tran care 


ers Fords ‘to Cua 


ourroutt Deal Mantisige! Superchargers! 
$iot Gamat Waser iniestora! Hi-Compres. 
A many 


olla! 

ration, Synamic power icreases from an 

Stake utomoble? Bull fast Stock tay 
igo MPH 


in 
a oe 
00-A2 East Bever 
7 


Reduces 
Soopriahes 


(UTOMOBILE Racing. Sixth Edition 
100 ‘iuateations, Working erawings With 
Buliging imatrucitons for 'rord-00 mudect 


AUTOMOBILE Racing Book Filth edi. 
chezeriaed. Telia now to bid dirt tracks 


‘Supers 
changers rules siocmlan stock 
conversions. roadster fast’ Fords 
ion pontpald #140, COB Hay une 


Rais, Maauonvite, Cincinnat 


‘CALI ‘Custom accewsory head- 

quarters. Buy direct, from original design 

fs and save. Solta ‘hood st an 
Towering “kits, "fender i 


Hes, 

three-time American Automobile Racing 
Gknepion. 3.00. Complete Outboard Servs 
fee ‘makes $3.50. Re. 


arg Book, 104. Tots. 108 to 


ion. 
‘Manual’ covers al 
Hot 
$150." Steam 


MOTOR Manual Monthly. the magazine 
etiewine, cage from all gountties set 
fo year. 1-7 Keon Place, Mele 


Borne, Australis 

“WATER, Injection.” Free descripive 
pootektive inetnation, Neer fnountris, 
a Se Brealey Midoet Motors Die 
Hectory. Athens. “Ohio 

SHOE, Rod. Nando as 
300 | ChnegsallUaree ony (00: Soved Pal 
Saions, Port gents 1a, CY 

‘Here, The © 1 cuniomia 


a 
rer eee eens 
ae eee ee 
had ae a aa 
Een enc ee 
eae ce 
ig Pie Outre 
eee pater Sui sae yee a 
teat i ae 


‘SPEED & Mileage” Manual’ 
usteaions! Host suthoritative and steely 
ead boot of is Rind’ Easily gain uh to 


eur th 


SSE Fae ta ST jarplug “Tool Specialst 
Pullers, wrenches, tocket 
bara 


lusts Buck's Auto Parts, W620i, Screed 
Calitorata 


Mave, 00  iustrations. 2 page 
ESE Gos uate Hokage 
Nebraska. 


FREE Delalis’ Auto bella 
‘eal chines. 


ders. ‘Low Gort ‘Terme’ Pree’ Catalog, 


Weite Hobartweld. Bor P-803. Troy. ON6, 
RATIONALLY known parts, at whole: 
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CONVERTIBLE Top Covers Plastic fab- | 
ric Protecte-tasulates. Clipon sap fas 
feniers. All convertibies (€10.90, "Satistac- 
Hon wigranteed. Vassar. Cleveland 8. Ofte 

SAVE Gasoline? Quick Starting! “Air- 
ow Needles," Pree. ‘Trial! "Specily. Car. 
Carburetor. Neher ‘industries, "La Verne, 
Galitornin 

SAVE Gas Tonant 


iarting “Degtran™ 


‘CHEVROLET Parts scarce moor body. 
ghect. metal parts, Grosstsan “Chevrolet, 
Mimeapotis. Sttmesora. 

SKIRTS big hubcaps —auilers ahd all 
accessories, best prices. ©.O.D. Latest cat 
lorue ase: Mellon Tone Stutter Shop, 1220 
80" Hobinson. Oklahoma City. Okla 

‘WAPOJET fives car Jet performace 
ves wis. See Page 34 

[NEW Grilles for All Cars 1990 Pi 
‘gnelie 813.73, Wagner Grille Co. 
Berneiiie. Pa, 

‘AMERICAN Hamimored Fl 

Seine. Piston Hing Sets, 
‘sith ese chat 013 
Bipmonth Hae ta’ 

‘postpaid. Arrow: Sales 
‘Mon! 


3 AUTO TRAILERS 


BUILD Your own trailer! Save money! 
Have ehexy feature You want? Blas for 


wiliings, 


TRAILER  plans—house, wility. boat 
ete Axles, chhanla, hitclies, windotes. ete. 
Gaialoy with “booklet trailer Hints.” 
Pais ue ely. 806." Marine Mart. 
B i cease eden) 


Kino "Pace" Melbourne. "Austtalla 


MOTORCYCLES 
CYCLES, SUPPLIES, 


it a Haber aie th 
Seca 

TESgRDITIORED Boro ana gp 
ti SR dpe uaa 
Gent ii dati mE ca 
nes 

“NOTONCTORE ig wa pS 
Pe aa a 
a 

SUsiNiny Rg Bay 
pf wage aes ce Wag a 
BBR Se ise 
IB: siawacs gio inate 
toreyele $30.09. Other motorscooters $8.00 
rt Oe ee Cae 
Heer teeth y Se tet 
ieee tag ae ce gee 
ae ig ed 
SEER ATRGE ofr ots 
waza 


ke 


§ Leading motoreycies shown in 
‘Motor. ‘Cycle Guide™ 81 06 
ual, 1? Khox. Place, 


soovsass 
Dae. 
Motor "Maan 
Dourne, Austraiia, 
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SCOOTER Parts for all American Moto- 
Scouts from 180 avallsble. Stave Model 
Serial Also Tires, Chain. Generators and 
Motor Parte for ‘Brises & Station and 

eine. 133 


| sg RPCRR RATING Saas Oeplss 
|S8. Ss PODS Ra 

WELDERS, fora Teen Fae 
gape abe Sw 
a 


Darts. auromatie 


Seiten tices ele at factory 


‘ale: Four ballaon tires 


ER Drill Shi 
ther | gee ‘Cwrediar, Her) 


Motors Directory Athens, Olio. 
5 ‘AVIATION 


JET, Engine $3.00; Plans 1 00; Litera- 
gfe toe BEE Wey verti it Baul 


RADIATOR Repaiting Books 
eiptent Gascline Tarch, Write for e- 
Salar. Curfmsan ‘Marrvule. Mo. 
TANDSAW Owners repall broken bade: 
2eVeach. ‘Spectal sslver solder, ue, in 
Structioig—B0e." Sample “ioe.” Products 
| Eppir Service, 0010+ My “Tnketer 


\t0 MACS, S0OLS; SUPELIE 


mer Guaranteed. 
‘Wonder 


SHAPERS Kaira Suing SG 
qe Lawnmowers, Sialete JM Machine 
Werws, ieeties 2 “alsbens, 

uurenignta, Free 
catalog Wie "Hobactweid Box Pas 


PROPELLERS 3-3 Baas ior aiediai-| | POWER” eat wl 
arive bonis. Catal standard Aero rai re ee inllcun’“Homecratvere on 
mae Fi, Worth Texas | erative, “Grand Rapids 6 ich 
PROPELLERS plans Tog som Wea cy 


feiate boats Catal 
HPD ia Pe Wor 
5 AVatoN DeravorIOn 


“OUARAI thonairer 
gover aC A A. Ratings Pret Foidcts Rowe 
Kero Publishers. “Tulsa.” Otlahoma, 


7 ELECTRICAL SUPrLies 
‘© EQUEMENT 


Toe. Banks Maxwell, 


Chicas. 
LAMPS 


ity aiscount. “Gyro. ba 
Giiieago vo 7? 


“ RLECTRIC Bencll= 
$135. 


Biitige NE 


IS aoot_iock} Sensational 
Poritive “protection Inexpen- 
eye. Distributorship 
oly $8 for Hhoroughiy ea 
Se ited 


raves_all 
10s11-0 “Springhela 


ELI 
Invisible! 


‘Ameswarth 
fora 


7 BATTERIES, 
GENERATORS, ETO, 


BOATS. OUTBOARD 
‘MOTORS, ETC 


STEERING Wheels windshield 
xs, from. $6.95" Modern fittings at lowest 
fees,” Complete pre-cut plywood boats 
mn jet 108, ‘Marine, ok 


POLI, pe oat 
iuepriite Siscda eet iturtrated ull 
2 Boat” catalog. 86 (coin). "How to 

Ne, $1.00. Poly Woe Howse 
abtrine “Catalog 800 
Glevetand Boat hueprint Co. Dept 
Etevelund 13. Obie. 


| LAMPS Build own Original Paria 
Wholesale. any. amounts “Catalogue ioe 
"No. $01, Wellston. St 


-Detailg f00 


(ghANP. Paris Build 
wrons Lamp Co" 201288-Cortland Bt 
Chicago tt 

& WELDING, SOLDERING, PLATING 


Catalog Write Ho- 
Sartweig Box’ psasd, Troy. nie 


io (use. Simple instructions, Special 
Flame Weld Free. Splendid, for 
Shop: Farm. He er une 


Ps Canal St 


SAREATOR Rei 
gibt eee anal 
5 paid. “Radiator Service: 
ie ~ 


New York, 


Glennie —recor= 


PACKAGED Luzibei—Marine plywood 
ensoned, uk and ceday. tized. ‘elect 
ena $1.00 Yor booklet. "Plywood oats 
ith quotation form wed Inerature, Ports 
dng Iflerature, 25e. Marine Mart. Buffalo 
Ean, 

AINE Speglalties aid motor conyer- 
ons ug ty pares. ot str, An 


cuectrictachometers. 


“BOATS Unpainted. 12° Long V Bottom. 
$2830) Wilson Boat’. Rice uaxe. Wis- 


WELDERS 110 ¥. Welds 14. Sieel S50. 
‘Unassembled $22 56. is Welding Serv: 
ReSssen State, Sehenectaay 4 Noy" 
VAR. Surplus 200" Ampere “genera 
$2200 each. Pree literature. Lewis Sheri. 


15 ENGINES, MOTORS, ETC. 
‘ampere $47.50, Water 
12 75, Pane a2 Volts 


‘WELDER 180 
‘pumps 400. gallon 
Speeds ‘53.75. sts "Milwaukee 


‘Butler, 
Giieazo, 
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WINDING Data. listing 225 motors 
‘gle ang tzee “phase. $1.00," Motor 
fis iiss. ances ‘Clty 3 Mo. 


RE le HP_DO converted to AC, 


‘order, 
Bi tlertign Street, Rochester 
Ps. 


ROTTEST Waihs T a 
leetrouies. Hydrauiles Aurerait, Gadgets 
Dick Rose” yerett. Washington, 


MOTORS ': hy i050 RPM 918 3 
Mana G16. ng S430 RAE 86, Rd 
BR Hin Sead pavent Park ios 


WATER Motors—All Sizes for ai 
‘and Semi-Rotary 

Motors. Burlinrton, Towa, 
MaRiNe & Ingustrial Engines, Diesel 
4" gasoline» Bought, "sold. exchanged, 
3 Hetivege co.0 I! Woodeleit Ate. Free- 

er 

NEW WMidaet_ Steam 
Yate. titernure Fre 
ehiwan City. Todtans. 


1 AMERICAN POLICE JIU sTESU 
~ DEADLY, Judo—Fiereest, antiog vech= 


Pure 
lex 


rose — Rota 


Biss South Talapette. Eos Anecles 


| 
“TERRIFIC oon 
‘gurpius Telescopes, Binoculars. Send 109 | 
forvid niece Hobbyist Leas det “Containg 


ageing snd reducing lenses, 
amp for vist. He dueaern 
‘So-0e ssth ave. Fark 16. 


‘TELESCOPES—17 power: 
inches. precision ground feuses. Ideal for 


‘Saasyium st. Meriford 3. Conn. 


STROUT'S Farn Catalog! Time and 


Ga EROPTTABLE DODUTATION 


$340.00 WEEKLY, Made growing mushe 
rooina.” Fresh. Dried.” Dominion, Patent 
BUSta. free spawn. ‘North American, 109¥ 
Yonge. Toronto. 

eoIA machine 
Pree Parkway 
Corporation. Dept. Ta. 623 W. North aver 
Bue Baltiwore 1. AMaryland 


REFLECTING Tet completely 
astembied. WO. $25.00, Guaranteed $3009 FROM hail acre growin Ginger, 
tervatory clearness. Pree’ jnformation. | crop. Particulars. Toc. Associated 
Sisucope_4ip Filth Avenue. New York 1, | Growers Wit Gorsdon* Wanner" Cannds 


ASTRONOMICAL telescopes, binoculars. 
microscopes, Bought. sold. repaired, Books, 


rusgen ‘Aunsterdaan 


__POWERPUL asironcitlcal telescope easily 
lenses. and instroctions” 
aad 300K $4.00; 1003 


4° ACROMATIC lenses for astronomical 
lescien #43 00, Saimes ‘Bray S00" W. 


SENSATIONAL! It's easy to earn big 
roi 


TYPISTS. Prof table business at_ home. 
Complete copyrighted nfarmation Bde. 
industries, 72-8 W. Washington 
St Chieago 2. 
MARE Beaulit.d Holiday Flowers No 
lies Wondertul hone: business pays ex 


rigtes kx” knockouts (300 ‘photeetaphs | BOE Avene F Saige ones: themature (ree Vetta An 
OBIS Aiahrting Peso cttinte | tgs a Sue Bingen” Fre Bai: | Safa SURAT aut" Nea Von E 
Hots i Sis-a south Lafayette “Loe rae SEQISE, Fishworms.” Easy, Prodtable. 
Mi RODY-MUIEDING coURAES —| 3 OPTICat Siktuot tian "om SAN Be 

RBELLS—Anest quality 4.88 ap. |  PRISMS_Government surplus Ideal for | ~“TociceatrtHixG 
aislog Fee, Larie Barbell’cae” 1120-88 | experimenters. Siverea for making phoie: |, ,HOCKSAIETHING Gecreat “Key Helin 
hatay Parewuy. Brookipn, Kew York. | tints on enianrers Unoiivered for owing | uit’ ue Gi vo Weenie, T Weak 

“big. Strom, fins redecting tel ct 

suntttigueonly f200, Neer and Pleiures | fee $100. T's" sto. Wolf i28 Unico seanrdeiczeenii his 
cota Caan Ber | Biteet BIG. jooney decorating Dresden Figs 


ter 

ith, Brergceen” South tie’ 
DARBELLS. Durabbels 

toate Gouri, Pree tookle Good ‘al 
bait Go Reacting. Penta 


19 SPORTING GOODS, Gt 
FISHING TACKLE, ARCHERY 


ide. 

BOWS—arrows Quai 
pent Pepllar rigs 
Teated "Atchery” tngiruetign = Book | 30¢ 
Richery fitsr's0, State. Chicage 5 

‘100 PROF USELY Illustrated pag 
nd ulodern pistol. sword. ete” values. g0e 
Robert Abels, P8800 Lexington Ave. New 
York 31 


5000 BARGAINS. Greapaa Dinara 
warsrelies, catalog doe. Smith’ Afuseuzs 
Rugremede. ‘N. 


( ANHQUE and 
List Toe Hywel 


Wodera Guna Bareaia 
is 


ineter Know bea 
tos, Time, Homemage, Detalis $100. Sona 
Wichita, Kansas 


GOOD ined Any leather 


comple $295, 1 hula holes ae 
Glenayie, tna We ‘50th 


Industries, 388 


_.WAR Surplus Bai 
‘Sestant 


Re telescope, antranonieal 
fle. told. fa handy book 
seni 


Rew York 10. 8, 


Brooklyn 25"'New York. 
iS, BIRDS, PETS, RABBITS 
2 Shows 


| RAISE Chinchilla rabbits Year-round 
gonevemakers trum Prati ian 
pegience unaeresaaty, Write today. Wile 
Ioe'Form, Sellerviile 16. Pa 
RAISE Guines, Fies,-Mare fang at 
ome: Booklet tree. "Taylor. tox 426. 
Hapeville “Georela 


Meciwetate See Bunarea, Mobby Getto 
Reptile ‘List Se: Quivira Specialties 


Raising Apgoras, Pree ii 
fom Wilsons 


WEEKLY Raisin 
stzated bookie tl 


KENTUCKY Foshounds—kind to catch 


ines: Olfts te. ta rival expensive Chi 


‘egy experience” eceanary. Oral 
iuars. 106 Now syndicate, Bt 


‘Avenue NOY, 
BOOKS, PenioRicaT 


MAGAZINES (back dated) 

nie ent ae 
‘clterone's. 363 First Aver. New York 
ria 


and’ Kill fox Sih—$30.00~660,00. each id 
Harvey Satterfield Princeton Wentucky, | Books bought. sold. Feited ahd exchanged, 
= | Gatatog ‘Lee Mouttala Pisa 
7 ‘iabars. 
“RAISE Froes! ADULT Stories 350 Eight “01 GO) Free 
New: book explains cataiogs! Hirsch. Spring Valley 3./N_ ¥. 


boro-B Box 7 


FARMS, 
OTHER REAL ESTATE 


QED Por Taxes! California. Oreecn. 
wastington, timber. ‘erasing. ranch & 
ining lands 3se to. $00 acre suinumum 
Be econ) bas cedars mae 
Siriee 
12000, FARMS Ranches Waning. 


‘sit paui {Ming 


CARTGON okie, Taugne! Punt 
QUICK profits taking, mags “ane a 
ons, ‘handing greesine eat 


script _ 
Sei" Publiners Service. ‘Westeid. Nd 


Su Rock island. ilispois 
BOOKHUNTENS! All Subies, gend 
‘wants! alter “Look Service. 620cK ‘Bast 


Wia'Btrect! New york St 
HYPNOTIEM_ Men; 
GEES, gH Bena Abe ior unige 
Hypnoile Catalog Power Pubuishery (Ua: 
Geen -Dook * Soctusista), ox" broad 


Phenam 


FREE Fall Catalog farm bargains 
many states. some equipped many iiss 
fratea! United Parm Agencs. 428-P8 BMA 
Biss Mansas city 2. Mo 

‘COME To The Beautiful 
Pleasant Ocarks for cheam homes end (ree 
Stock range Free iterature Ouone Land 
So Onme_are 

‘$0 ACRES So. Miggouri. O¥lahoma, Sac- 
sifce Si O9 acre Natiohal Petrol 138 | 
‘Michigan Ave Chicago. Il 


Heaiihtal 


‘ADULT Books -Uniaval—Revealing—i- 
slrued ite 1 00. Cotuoas Toe Rowan 
iz rine ‘New Voie 

PAGERS Tig vesiocter come 000 
eo See here 
Box Sink “chases 


fea or, cod 
Pu 


‘Adit inusvor tlustrated as. gou lite ite 8 
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| Mase "Sears, “Chicago 34. TL 


aucust 1949 §3 
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= ee Particulars 
free Goliath. Bethlehem 8. N. 
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Ty Magiian lars preveioey Gang | | ZOWEE 
ws "felana FN | pine! wo Gaited Sinica 
Serio and. F100) Reet unplcked and. unsorted Just 
coite, Hema ant tae 
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sy 4 


He Porking Jocks 


«+ Send for your copy TODAY! 


GOTHAM HOBBY CoRP. 7 HAMMER BLOW TOOL CO. 


107 East 126th Street New York 35, M. ¥. 


Dept. D-35 Wausau, Wisconsin 
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GOOD WEAR ror WORK 
GOOD LOOKS ror PLAY 
<~ a 


E-Z CAR WASHER «zi. 


E-Z CAR WASHER 


40) West 48th St., Dept. P.S. 5, Mew York 19 


Free for Asthma 


cand still © If you suffer with attacks of Asthma and 
looks and longer gasp for breath, if restful sleep is difficult 
“Twill. 
y T 


Jble duty fabric 
play. Tes highly 


an 1% 


you have faith in any medicine under.the sun, send 
foday for this free trial. It will cost you nothing. 


Fronrier Astana Co, 800-C Frowrien Bung 
462 Niscana Sr, 1 1, 


Midget Camera 99c 


Pause | TAKE SECRET PICTURES: 


REEVES BROTHERS, INC. 


54 Worth Street, New York 13, N. Y. 


(YOUR CAR, THAT 18) 


iishe's some peur 


when equipped with 
ADVANCE “ULTRA DEEP-TONE” MUFFLERS. | 


NEW PLASTIC 
Makes these EATHER and 
LEATHERETTE Items UKE WEW 


$50 to $500 Promt | LEATwER-New PropucT 


tn One Job Possible 5 Pe iii cto sane 


Name. 


Address... 
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Mane Your own; 
> 


LEATHER PROJECTS 


‘Over 100 KITS in every kind of 
‘Tooling and Carving Leather, - 


“Just bought 
Ee my third 
oa To tala 


eee ee LROSLEY” 


punching and assembling. 


EVERYTHING FOR THE 
LEATHER WORKER 


“EVEREADY” 


The Flashlight Battery With “Nine Lives” 
Recovers Power Between Uses— 
Bounces Back for Extra Life! 


Imes, 25300H 


MAKE EXTRA MONEY fou Equal } 


this Home for 


Selling Christmas Card Box Assortments 


. Rush name. 


NOY MY 


Increase your output... 


Mill : 
NEW Sane jo He To (id 
BED KNIFE GRINDER on Your New Home. 


sharpens 
STRAIGHT EDGE TOOLS 

Model 50 Ideal Bench Grinder 
dovbles your output of shorpening 


LAWNMOWER 
SHARPENER 
OPERATORS 


‘THE FATE-ROOT-HEATH COMPANY 
Dept. 0-4, Plymouth, Ohio 
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Everything in Radio 
At Lowest Prices! 


See the Jatest autren Catalog for 
greatest values in Television re 
Ceivers, latest radios and rad 

phonos, high-fidelity custom sound 


Components, recorders, sound aye 
by yaaa Foe BS m The DEPENDABLE 
jon ‘equipment, Everything. for 

Builders and Experimenters— Radio Buying Guide 
thousands of parta, tubes, text fae 
struments, tools, books, diagrams and 
Kite, World's largest stocks—all at really 
Tow-money-aving prices. Get your Free 
ALLInD Catalog now! 


WHOLESALE SLIGHTLY 
USED TIRES 
DIRECT TO YOU 


(10% discount on 4 oF 


gett toys 


; ; 


WAT more fires it you send this 
WHOLESALE ‘od with’ order! 

q TUBE DELIVERED WITH 

TIRE AT NO EXTRA COST 

Safe—Our tires used on school buses and ambulances 


All good tires with o 
GOLD BOND GUARANTEE FOR 12 MONTHS 
53 $4] e00-0..S7-98) 9520 -S11 9 lone TE S.70 


seo.ae. 1a |anat Ne 
3. | 50 \ooran-. Haar] woe 

155 teed (> 438] Neoae ay] Steen... 2140 

275|Pooz0 90-10. h78| ba A 
ee ray 

ai van] efit pi 1 
348 Tso. his 

Het ta] tip aselasan. ys) “hr pip 30 


Exceptionally good tread—No recops—With o 
GOLD BOND GUARANTEE FOR 24 MONTHS 


Sore 35.19 $6.25] 825-70 $15.98 600-70 5 9.75 
600-16 "5.29 16.35| 900-20 - 15.98) 450.20 9.75 
850-16 < 6569] 1000-20 16:89] 700.20 10.98 
Joo-18 550-17 7.99 32-69) 10.49 
550.15 50-15 4:98] roo-1s __s.29]324{t0) 13.75 


GOLD 
wilt 


BOND SPECIAL—750-20 MILITARY TIRES 
$50.20 700 «29 0 £ 10pi) 3427 
i 


14.98 Guaranteed 24 
900" x 18 Special ‘9.03 900 x 16 extra $11.19 
‘Send check or money order with this od 
GOLD BOND TIRE CO., Dept. PS 24 
512 NORTH 1ST ST., RICHMOND, VA. 
"A gold bond written quarontee with every tire” 
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World Famous EASY TO ASSEMBLE 


PACKAGED BOAT KITS 


18 models—8 to 18 Ft. 


MARINE MART-DEPT.23-BUFFALO 7, N.Y. 


BROKEN JEWELRY WANTED 


All kinds, Highest cash prices paid for rings, - 

jewelry, ‘spectacles, gold teeth, diamonds, 

broken ‘and usable watches, etc. Cash mailed 

promptly. Write for FREE shipping container, 
LOWE'S 

Dept. PS, Holland Bidg., St. Louis, Mo. 


WORLD'S LOWEST PRICED 


ADDING MACHINE >: 


eat, ae SGUANENretb” aceO: $295 


SEN ee 


Engineers Metal Army Type SIGHTING — 
LEVELS, new. 

TELESCOPES, 
wood cabinet, i 


US. Navy, 16 
th BT Ina, 


The power and performance of your car, truck or tractor 
depend on lubricant protection for every engine part. Yet 
vital valves, pistons and cylinder walls operate so HOT 
that ordinary lubricants can’t do their job. Guard these 
essential parts! Install a compact Marvel Inverse Oiler . . 
ic meters Marvel Mystery Oil directly to the top cylinder 
zone. And Marvel resists heat ... it’s expertly compounded 
to hold up where ordinary lubricants fold up! Enjoy surg- 
ing protected power with the Marvel 

Inverse Oiler and Marvel Mystery Oil. 


fasily Install 


EMEROL MANUFACTURING CO., INC. 
242 W. 69th $1 New York 23, N.Y. 


nner 0 bars” al BUILD ‘3n 


DARKROOM 


Some Make More, 
Some Less... 


We Help You 
to Start Your Own 
All-Year Business, 
Make Big Money! | 
t 
| 


a 
ita mia “gy 
Seater aes eee: BS 

Building Maral 


vith our easly operated, hight 
efficient wall washer, Chas, St 


Taber wrote, “1 made $400. gross In two _we 


fo wonder-ihis machine washes walls 6 times faster and 
better than by hand me 


YOUR MONEY-MAKING OPPORTUNITY 


We vant more men to g0 into this prodtable business 
for, themscives and. enjoy independence. ‘There are can 
omer homes, “ofices, “schools, churches, Gonthme:Sead Gx copy ohare Bots 
te: What Fou take In Is mostly prog. fof fee Modoninng Mage chowag remodeling Seas aod methods 


rae Sama Aor Wait SRE cae Some 
Go. Ste 
VON SCHRADER MFG. CO., CC-93, Racine, Wis. lots prin are oad ade 5 


———eeeeS 
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In your work, you deserve the best. And 
that means you deserve PROTO tools 
—formerly Plomb tools. They've been 
the favorites of professionals for 42 
years because of their superior designs 
and extra long life. Buy them today 
from your dealer. 


Write for catalog to 
PLOMB TOOL COMPANY 
2257L Santa Fe Ave., Los Angeles 54, Calif. 


Los ANGELES 
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I'd like 
to see them 
make... 


roller is revolving. 
ler cover would sho 


y at 
glance when the machine was operating. —Her- 
hert E © Braunfels, Tex 


A-home soap press, Working on the principle 
older, this gadget would 


1) 


‘6 


THAT cusHIONY FEELING LASTS LONGER WITH ; 


You can’t beat Marfak lubrication for longer-lasting chassis protec- 
tion. Marfak is specially compounded for extra toughness. Protects 
bearings and wear points against costly friction for 1,000 miles and 
more. Marfak resists wash-out, squeeze-out, shock. That's why you 
get that grand “cushiony” driving that lasts. Get Marfak lubrication 
today at your friendly neighborhood ‘Texaco Dealer, the best friend 
your car ever bad. 


THE TEXAS COMPANY 


Texaco Products are also distributed in Canada 


S22 
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Last Year’s Profit 


$3,000! 


det 
2 
Childproof sections in medicine cabinets. If 
a small compartment—built into one of the 
thelver-could be locked, dangerous drugs could 


pt from kids. It'd also help stop mistakes 
a cepiness.-W. Beglen, Pittsburgh, 


FOLEY automatic 
SAW FILER 


Last year's profit amounted to § 


Telescoping oil filler pipes. They could be 
pulled out and tumed to the most convenient 
ang for pouring oil into the crankcase from 
ordinary containers. Less would be spilled 
oa the eagine-Noble Facler, St. Paul, Hun, 


no eyestrain amd no experience needed 


FREE BOOK 


SHOWS HOW TO START ~ 


FOLEY MFG. CO., 819-9 Foley Bldg. 
Minneapolis 18, Minn. 
Send me free book “INDEPENDENCE AFTER 40° 


Rolling ashpans. Tracks and rollers similar to 
those on the drawers of filing cabinets would 
let you roll the ashpan out of the furnace for 
easy removal of the ashes.Douglay Verduin, 
Hawthorne, N. J. 
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The car that 
likes to be 
compared 


PLYMOUTH 


Yes, it likes to be 


compared for SAFETY, too! 


Hear t, 29%, suse, sold. 
sounding as a bank 
vault, when you slam a door, 
Box-type construction of im- 
portant steel members, and 
many other engineering im- 
provements give the body and 
frame 23% greater rigidity. 


See sas through a wind- 
C6 shicia now 37% larger. 
See back through a 35% bigger 
rear window. See the road with 
clear, control-tower visibility. 


Hold the road easily in case of tire 
failure. Safety-Rim Wheel 
keeps the tire straight on the rim— 
and, as always, Safe-Guard Hydraulic 
Brakes slow you to a safe, sure stop. 


Chec 


Press te. *sfety eck, and 
rear doors can’t be 
opened from the outside or ac- 
cidentally from the inside. And 
all doors are hinged in front, 


the new Quality Chart at your nearby Plymouth 
dealer's. Of 22 Quality Features found in most high- 
priced cars, you'll see that low-priced Plymouth has 21, low-priced 
car “A” has 13, and low-priced car “B” has 4. Then as a final 
clincher, take the wheel. Drive the Plymouth—let the ride decide! 


PLYMOUTH Division of CHRYSLER CORPORATION, Detroit 31, Michigan 


2A scientists find way to combat 
es in rooms where normal 
sound control methods 

are impractical. 


These Cones of Silence” smother sound 


You think of RCA Labora- 
tories—in part—as a place 
where scientists work with 
sound, for radio, television, 
phonographs. This is true, 
but they are also concerned 
with silence. 

One example is a recent 
RCA development, a way of 
killing clatter in places where 
conventional sound-condition- 
ing—with walls or ceilings of 
absorbent materials—would get 
in your way. Overhead pipes, 


ducts or other fixtures might 
prevent the installation of a 
sound absorbent ceiling—and 
you wouldn’t want to blanket 
a skylight. 

RCA’s invention solves the 
problem in this way: Cones of 
sound-absorbent substances are 
clamped together base-to-base... 
then hung in rows where not in 


convert sound waves into heat 
energy, absorb from 60% to 75% 
of the clatter in a noisy room, 


How you benefit: 

The development of this new 
functional sound absorber indi- 
cates the type of progressive 
research conducted at RCA 
Laboratories. Such leadership 
in science and engineering 
adds value beyond price to any 
product or service of RCA and 
RCA Victor. 

The newest developments in radio, tele- 


Radio Corporation of Amer 
City, New York 20, 


» Radio 


RADIO CORPORATION of AMERICA 
World Leader in Radio — First in Television 
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The Voice of § 


Will You Gamble a Buck 
For Brain Food? 


ORE than a million men like you buy 
this magazine every month. Between 
three and four million more see it and read 
it, one way or another. That makes Porucar 
Science probably the most widely read sci- 
ence m: ine in the world. 
ecial emphasis of this magazine 
on the science of life and the mechanics of 
living has been such that the editors have 
refrained from supporting any and all caus 
It has been our feeling that factual and 
gible editorial content such as ours was not 
the proper background for any drive for 
funds, however worthy, It has been my own 
belief that as readers of your own local news- 
papers and of magazines with more emo- 
tional impact, you have probably paid your 
dues to the deserving charities that make 
a community and a nation decently human. 
Now comes a cause for which I can ask 
your support. CARE-that’s short for the 
Cooperative for American Remittances to 
Europe, the non-profit agency that has sent 
eats to the hungry overseas—has just an- 
nounced a new campaign to provide “food 
for the mind.” A drive to send American 
technical and scientific books to the shot-up 
countries where books have been scarcer 
than gold since Hitler started burning them. 
This is not a plea for your old shoes, but 
for fresh cash to buy the latest textbooks 


from American publishers for use in institu- 
tions training students like you yourself, your 
kid brother, or your son. 

‘These books, handy packages of American 
ideas, will go to tria, Belgium, Czecho- 
slovakia, Finland, Italy, France, Greece, 
Korea, Japan, the Netherlands, Norway, Po- 
land, Great Britain, western Germany zone: 
and all Berlin. So unless you are one of those 
-d Powhatan or Ma: 
soit, these books will go back where some 
old man of yours probably came from. 

The people at CARE say that for $10 you 
can name your country, or even the kind of 
books or institution. If you've got that kind 
of money, send it direct to CARE, 20 Broad 
St., New York. But if a buck is a buck to you, 
too, or if you think a lone dollar is little, just 
remember there are a lot of us between the 
pages of Poruzar Sc ‘A buck apiece 
would feed a lot of libraries—and minds. 
Tf you will print your name and address 
under mine on this page, and send it with 
your dollar to CARE, 20 Broad St., New 
York, I will personally pick one name out of 
the hat to receive the original painting for 
the cover of this issue, suitably inscribed by 
the staff and the artist. 


Raney Gitlavees 
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WHEN OIL-PUMPING flashes with Hastings piston rings, you 
its warning that your piston rings stop oil-pumping, check cylin- 
are worn out, don't delay. The der wear and restore perform- 
sooner you replace worn-out pis- ance. It’s the best moriey youcan 
ton rings the longer your engine spend on your car. 
will last. 

Fortunately, rings are easily 
replaced. And when you replace 


WASTINGS MANUFACTURING COMPANY 
HASTINGS, MICHIGAN 
Hastings Ltd., Toronto 


HASTINGS 


Steel-Vent Piston Rings 
wJOUGH...BUT OH so GENTLE” 
TOUGH on oil-pumping— GENTLE on cylinder walls 


<7 
aman FO) 
Um REPAIRMAN eck 
1 youn 
r 
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Guided missiles, fired from heavyweight fighter and designed to “home” 


on their target, 


Can Super ih ers Stop 


Are the huge new bombers invincible? 
Have they made fighters obsolete? Or 
will big, new “fighter-bombers” be the 
answer to air defense? Porutar 
Science assigned a tough-minded re- 
porter, with no previous military ex- 
perience, connections, or Prejudices, 
to interview the experts—milit: 
civilian, and scientific. Here is hi 
evaluation of the hottest argument in 
the history of air power. 

Tue Eprrors 
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HE whispered words, “Bee Thirty-Six,” 
ill start an argument anywhere in 
Ta And there are no neutrals in the 
war of words that has burst about this most 
controversial of all airplanes. 

The Air Force says the B-36 can get out 
of town, do a job, and get back. The claims 
that these warplanes can take off from con- 
tinental U.S., fly through enemy defenses, 
hit any major industrial area in the world, 
and come home nonstop, have been made 
the subject of a Congressional investigation, 


avers 


would be most logical weapon against elusive new bombers. They could be ready to use soon. 


he Bombers? 


They have also challenged the whole 
history, theory, and practice of air defense. 

Bombers, historically, have always been 
vulnerable ‘to fighter planes. Bi ships 
have been sunk by torpedoes (the original 
guided missiles) fired by little warships and 
aircraft, 

Why has moving the battlefield a mere 
two miles (straight up) from where it was 
in World War IL seemingly changed all the 
rules? What happens at 40,000 feet to en- 
able big planes to escape little planes? 


By Herbert Yahraes 
Drawings by Ray Pioch 


These were some of the questions tossed 
at me. I was told I had been chosen for this 
chore because all the regular aviation writers 
«1 military writers affiliated with PoruLan 
Scuexce either had served with the Air 
Force or the Navy, or had worked so closely 
with bombers or fighters that they might 
have unconscious prejudice. 

So I talked to airmen in Washington and 
elsewhere. To salty pilots now 
bright with brass, and peppery bomber 
boys now baldly gleeful. To scientists con. 
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woRLo WAR It SOMBER 
WAS SLOW ENOUGH TO BE 
RIDDLED WITH BULLETS 

WHILE PASSING THROUGH 
FIGHTER'S “CONE OF FIRE™ 


LOW. SPEED 
AND 
ALTITUDE 


MODERN BOMBER 15 FAST 
ENOUGH TO FLASH THROUGH 
‘CONE OF FIRE” COMPAR 
ATIVELY UNSCATHED 


HIGH SPEED 
AND 
ALTITUDE 


Drawings show reasons for bombers’ decreasing 
vulnerability. Above, the bomber's greater spe 
lessens exposure to ‘fire from fighter. 


cerned with the mathematics of the higher 
titudes, To civilians now in laboratory 
and airline work who were pressing trigger 
buttons or dodging flak only a few years 
back, All of them tried to convert me to 
their very real faith, 

The tough truth seems to be that big air- 
planes, flying very high and very fast, cannot 
easily be downed by little airplanes flying 
no matter how fast, 

Imagine that you are an Air Force fighter 
pilot, What they call “early-warning radar” 
has spotted bombers a scant 200 miles away 
That's about as early as radar can get right 
now. And that’s about half an hour horizon- 
tally, plus whatever time it takes to get up- 
stairs, How long it takes to get upstairs is 
another argument. But let’s suppose you are 
and at ’em. 

e jockeying a jet job, screaming 
something over 500 m.p.h, You can even see 
your target. You start your gunnery run. 

If you attack head on, your closing speed 
is 15 miles a minute. If the effective range 
of your guns is 400 yards, that means you 
have slightly less than one, single-second in 
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[PRESENT SPEED RATIO GIVES 
FIGHTER ONLY ONE CHANCE AT 
SOMBER BEFORE (OSING CONTACT 


| =e 


Fighter, plane gets fewer op} 
“passes” at bomber because of its. shrinking 
speed advantage and loss of maneuverability 


which to do business, And, at such speeds, 
one “brrp” can put only a handful of slugs 
into one, single bomber, 

If you try what pilots call the pursuit 
you head for your special victim at 
right ‘angles and turn in with him. This 
worked beautifully in the old days—five 
years ago. Even with today’s jets it’s all 
right at 35,000 feet. But try it at 40,000 plus 
and a small plane stalls in the thin air, That's 
because a sharp tum means slowing down. 
And when you slow down, your jet doesn't 
suck enough air—so you drop. 

If you try creeping up on your target from 
behind, your superior speed lets you move 
right up. Forgetting his tail guns (as if you 
could), you wait for the range. Then he 
swerves sharply—but you can’t, By the time, 
seconds later, you have come about, he is 
out of range—or even out of sight. 

At upwards of 40,000 feet, I am told by 
those who have been there, seeing is not 
necessarily believing. Things look different, 
At this altitude, bombers have been sighted 
70 miles away by their vapor trails—in clear 
weather, of course, 


curve, 


AT Low spexos, 
‘fGNTeR cout 
MANEUVER TO 


AT FORMER LOW 
SPEED AND ALTITUDE. 
FIGHTER COULD TURN 
INSIOE BOMBER, ANG 
THWART ITS ESCAPE 


LACK OF MANEUVER 
auiuiTy AT HIGH 
SPEEDS LIMITS 
FIGHTER TO BRIGF 
‘BURST OF FIRE AT 
PASSING TARGET 


AT PRESENT HIOM SPEED AND 
BOMBER CAN SHAKE OFF FIGHI 
ABILITY TO TURN JN SMALLER Ci 


With increasing speed and ahitude Comparative maneuve 


TODAY'S FAST, HIGH-FLYING BOMBERS ARE HARD TO INTERCEPT 


Bomber speeds on toward torget Still unmolested, bomber continves Fighters have only brief chance to 
while radar warning is relayed ond nearing target while fighter planes intercept bomber, and may miss it 
Aighter pilots scramble for take-off. climb tei altitude ef 40,000 feet. by even slight navigating error. 


WARNING 
STATION, 


POSITION OF 


bomnen WHEN / 
DETECTED / 
ay RADAR 4 
nominee 
‘. 
LATE DETECTION OF BOMBER AY —s ” 
RADAR WILL NOT PROVIDE EVEN ee 
MINIMUM TIME REQUIRED FOR — 
SUCCESSFUL INTERCEPTION. a ; 
-_ UGUST 1¢45 
ROHTER (oren a F) 


re 


The problem of stopping the bombers, I 
learned, shakes down into phases. First, 
catch your bombers, That means getting the 
pips, like glimmering apple seeds, on a radar 
scope. Second, intercept the attackers with 
defensive aircraft at the attackers’ altitude. 
Third, knock them down. 

For the purposes of this article, I was told 
not to concern myself with detection or in- 
terception—no mean feats at the altitudes 
and speeds of our own best bombers. I was 
told to confine myself to the ultimate solution 
of that final phase: knocking down the 
bombers once discovered and confronted. 

When I had talked to the last expert, I 
could not answer flatly that fighters were 
finished, that bombers had become invin- 
cible. 

But I can say, as a reporter with no pre- 
tense to being a military or aviation expert, 
that the best existing fighters have an aw- 
fully bad time trying to cope with the best 
existing bombers—based on available statis- 
tics of performance, 

It is a fact that a good big airplane now 
can get away from a good little airplane. But 
it is not a fact that the best bi 
not be stopped, And: there si 
facts whatever concerning a conflict between 
large numbers of airplanes. 


New Fighters Sure to be 


We do know that visual shooting is almost 
obsolete, High altitudes and high speeds 
make airborne pistols seem silly. 

We do know that some of the newest 
fighters are as big and heavy as some not- 
so-old bombers. 

We can suspect that normal evolution will 
bring forth a defensive airplane big enough 
to carry detection equipment, fire-control 
equipment, long-range weapons, and the 
crew to man such a plane and such gear. 

What kind of airplane will it be? The 
name isn’t important, Call it a fighter- 
bomber. Or call it a superfighter. It won't 
be as big as a bomber like the B-36, but it 
will almost certainly be bigger than the 
fighters now operating, and it will have to 
cut the corners closer, climb fast, and catch 
up quick. And then what? 

You can be sure that mere machirie guns, 
or even fast-firing cannon like the 20-mm. 
artillery on the B-36, won't be up to the 
job. Even unarmed bombers could fly 
through such short-range fire with small 
chance of a vital hit. The best airborne 
boom-boom is about as effective as a 
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Newest U. S. fighter to challenge bombers 
is one above-the needle-pointed, twin-jet F-90. 


drunken cowboy’s six-shooter on woodcock, 

Rockets? They have the punch, all right. 
But they have to be fired within a visual 
distance—dangerously close—and by aiming 
the airplane. 

The guided missile seems to be the only 
probable weapon against the big bombers. 

Eventually, its proponents claim, the 
guided missile will make even airplanes ob- 
solete. There will be no need for bombers 
when whole coveys of these deadly quail 
can be flicked from one continent to another, 
There will be no chance for fighters, either, 
when ground-to-ground missiles take over. 

But in the next few years, there will be - 
ground-to-air missiles hurtling toward their 
targets without pilots. And air-to-air missiles 
that need no human hand once set, 

It is these air-to-air guided missiles that 
will most likely make the biggest bombers 
gone geese, The superfighters of the fairly 
near future will be submarines of the air. 

Early-warning radar will alert these jumbo 
jets. Once upstairs, their own airborne radar 
will track them to intercept the big bombers 
long before they come into visual range. 
They will fire their missiles, as submarines 
fire their torpedoes, in calculated spreads. 

Once out of the tubes, the missiles will 
speed toward their targets. When they get 
within range of the homing devices in their 
noses, they will change course to close with 
the moving enemy. Finally, the proximity 
fuses will take over. 

In this interim period between the big 
fast bombers and the nation-to-nation mis- 
siles that need no pilots, bombardiers, or 
navigators, the main problem of the defen- 
sive air force will be to provide a lot of 
fying killers—of types more dangerous to 
their fying prey. 

Designers are working to meet these speci- 
fications. One hope is a jet engine to operate 
more efficiently at high altitudes, Another is 
adjustable wings. You can get more speed 
with either a small, conventional wing or a 


Evolution a fighter 


ou from 1918 to 5 1949 
is shown in these. sifh 


jouettes. F-90- measures 


swept-back wing that looks like the head of 
an arrow, but when you slow down to 
maneuver, you may stall out, So why not 
build a wing whose area or sweep can be 
altered while in flight? Can do, say experts 
of the National Advisory Committee for 
Aeronautics, 

Then there is a gadget designed to give 
a jet a swift kick in the tail, It’s called an 
after-burner (PS, Oct, "47, p. 82). It shoots 
a mixture of alcohol and water into the 
engine’s tailpipe, thereby speeding up the 
gases that rush out of the end and shove the 
plane ahead. The AF’s F-88 has one of 
these; also the Navy's F7U, the Cutlass, now 
in production and designed to do at least 
650 m.p.h, ev ove 40,000 feet, 

But all the climb, speed, and manew 
ability in the world won't help the fighter 
unless it can find the target in any sort of 
weather, So a lot of research work is going 
into improving airborne radar, 

We'll still need early-warning ground 
too; but, as a Pentagon officer put 

‘A bomber crossing a radar-guarded frontier 
is like a fly zipping through the front door of 
a big hotel, Anybody can see the darn thing 
enter, but how are you going to tell what 
room he’s headed for?” 

Then—most important of all—that quick 
knockout punch, For even with all the climb- 
ing ability and speed he'll be packing, the 
pilot will have precious little time for spar- 
ring around, 

Tomorrow's superfighters will have to be 
flying weapons. Primarily. they'll have to be 
thought of, not as planes, but as platforms 
to carry the biggest possible punch to the 
place where it will do the most good. 

That’s one of the reasons the Air Force 
is setting up a center at Eglin Air Base to 
test air-to-air and air-to-ground weapons— 
and the instruments needed to guide them. 
Aeronautics research people expect the 
effectiveness of existing weapons to be 
perked up considerably by an automatic 


F-90, 


o: aS se 19. on 


feet long, has 40-foot 
to fly at approximately 


n, and is designed 
‘speed of sound. 


aiming mechanism, This will be a combi- 
r, to track down the bomb 
and a computer to figure such factors as rela: 
tive speed and course, 

But, the planners say, the uly sure answer 
to a fighter’s need for a quick, lethal blow 
is the guided missile, Eventually it will be 
the job of radar ground crews not only to 
detect approaching bombers but also to send 
pilotless missiles against them, First, though, 
long-range accuracy must be perfected. 
nge accuracy, on the other hand, 


got it, all we need is a suitably placed 
launching platform, The earth won't serve 
s too far away from the bomber, 
fast-climbing fighter will do nicely. 


Radio Could Guide Missile 


The simplest guided missile is controlled 
by radio, which means that the operator 
must be able to see both it and the target 
either with his own eyes or through radar. 
For the job at hand, however—knocking out 
a bomber that may be shooting at almost 
sonic speed through black or murky weather 
—the fighter’s best bet is a missile that, once 
lamched, needs no human control, Carry- 
ing its own gray matter, it seeks out the 
target with the instinct of a homing pigeon, 

Such a bloodhound of the air has a sens- 
ism—commonly called a 
It into its nose. One type is sensitive 
cht; it locks onto and follows a source of 
light the way moths follow a lamp moved 
around a room, It can be made to sniff out 
an opaque object moving against a back- 
ground of different densit: 

Another type can track down anything 
that makes noise, A third responds to heat: 
enter a huge hangar where a heat-scanning 
head is stored, and the warmth of your 
body is enough to make it follow you no 
matter how fast you turn or side-step, Still 
another—perhaps the most useful in this 
case—navigates like a bat, sending out 
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silent sound waves that obstructions reflect. 

No matter what the type, the missile 
follows its sensitive nose to within lethal 
distance of the target, where a proximity 
fuse sets off the explosive-packed body 

By the end of World War II we were 
already producing such homing weapons 
(PS, Feb. ’46, p. 84). Most of them were 
designed for use against ground targets and 
ships, but it takes no miracle of ingenuity to 
fit them for work against bombers, as well, 
Says General Joseph T, McNarney, chief of 
the Air Materiel Command: Their develop- 
ment into operational missiles “will take 
only a relatively short period of time.” 

You can’t put radar, and somebody to run 
it, or an auto-pilot to take over the controls 
while you run it, and mechanism to control 
adjustable wings, and automatic sighting 
devices into a fighter the size of those oper- 
ating today. Planes carrying guided missiles 
will change some of the specifications: they 
won't have to get so close to the target and 
they won't have to be so maneuverable, but 
they will need something else—stability. Un- 
less they are to be one-shot weapons, they 
will have to be pretty sizable. 

The trend has already set in. The Navy's 
Banshee weighs only 14,000 pounds and the 


New Lifeboat Launc 


Swincinc down like a drawbridge, 
new Coast Guard lifeboat launcher (left, 
above) gets a fully manned boat off the 
deck and into the water in five seconds— 
from 25 seconds to two minutes faster than 


this 
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Air Force's F-84, 15,000, But the Cutlass, 
now being turned out, weighs 22,000, and 
the XF-90, now being tested, 3, 
more, The last-named “fighter’ 
heavier and longer than the 
Jimmy Doolittle used against Tokyo. 

The end is not yet in sight. Conceivably 
the fighter plane of the future could be much 
like a plane we already have, the B-47, a 
jet-powered bomber that recently whizzed 
from Seattle to Washington, D.C., in three 
hours, 36 minutes, Its weight 5,000 
pounds; speed, 600 m.p.h.; climb, 5,000 
feet a minute; ceiling, 38,000 feet, It’s big 
enough to carry plenty of radar and a covey 
of guided missiles. 

Eventually, scientific and engineering 
developments will make both the bomber 
and the fighter obsolete—maybe civilization, 
too, But first they seem destined to produce 
better and costlier fighters than ever. 

To keep ahead of the fighter, the bomber 
will have to do some terrific humping, But 
don’t pin your hopes for safety on defensive 
armament, From the last war came this clear 
lesson: when a bombing attack has once 
been launched, no human force can stop 
all the planes. Some, at least, will carry 
out their mission. END 


ea Rescues 


old-type launchers. Designed to speed res- 

at sea, it supports the boat in a cradle 
two booms that can be lowered by one 
man. As the boat strikes the water (right), 
the cradle drops lower to clear it. 


iene 


TV Helps Pull Bomb’s Fangs 


Ir THs 4,000-Ib, bomb blows up while its 
booster is being removed, the on! 
will be the Remington Rand Vi 


jagnets Aid Yachismen 

Yacutsstex can visualize a boat-handling 
problem easily with the aid of this special 
demonstration board. It is simply a piece 
of sheet steel on which cutouts representing 
ships, docks, wind-direction arrows, etc., are 
held in any desired position by tiny Alnico® 
nets fastened to their undersides. The 

land Power Squadron built this one. 


RESISTOR 


wancer 
Gap 


Spark Plug Reduces Static 


Powen-cruiser owners won't be bothered 
by engine interference with radio-telephone, 
radio, and television operation if they use 
this new spark plug, reports the Electric 
Auto-Lite Co. It has a built-in. 10.000-ohm, 
carbon resistor, shown above, that cuts down 
the high-voltage variations causing the 
static. Similar plugs are available for cars. 


vision camera, It is transmitting the scene 
to a screen in an explosion-proof barricade 
a safe distance away, where an Army Ord- 
nance technician operates remote-controlled 
electric motors that do the job, 


GHIOER 
COUNTERS 


FOOT PLATFORM 
PAPER SHEET 
UNDER PLATFORM 


‘CHORE 
COUNTER 


Monitor Guards Atom Workers 


Tis machine, which looks like a penny- 
in-the-slot scale, checks on the “cleanliness” 
of atom workers’ hands and feet. The worker 
merely sets dials, steps on the platform, and 
sticks his hands in the holes. Geiger counters 
measure the radioactivity while a pen re- 
cords the amount. Paper bags lining the 
hand holes and a paper sheet under the 
foot platform are thrown away after each 
use to keep “hot” dust out of the works, 
The device was designed at the Hanford 
plutonium plant and is made by Kelley- 
Koett Manufacturing Co., Covington, Ky. 
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dle Wheel” Puts Out Fires. 
This novel fire-fighting apparatus is de- 
signed to extinguish brush fires by beating 
them out, as in the old broom method. As 
the big roller is pushed forward, flexible 


Photo Aid Tests Stop Bath. If 2 
photographic stop bath is acid, this red- 
dyed paper indicator blackens, and the word 
“not,” printed in black, disappears. As the 
acidity dwindles, the paper returns to red, 
the in red, vanishes, and the black 
“not” reappears. The inventors are J. Crab- 
tree and H. Russell, of Rochester, N. Y. 
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p the ground one after another, 
ing the fire. Spray jets along the top 
keep the mats wetted down with water or 
chemicals from a back-pack tank, The in- 
ventor is P, H. Murphy, of Helena, Mont, 


6 


Wig 


Crash Releases Plane Cabin. If 
this airplane crashes, a plunger in the nose 
releases the detachable cabin so it will be 
thrown clear of possible fire or explosion. 
Two curving tracks in the fuselage guide 
the wheeled cabin and give it an upward 
toss to make sure it lands well ahead of the 
plane. Inventor is F. Reed, of St. Paul, Ind. 


Trailer Packs inte Own Crate. 
This trailer can not only be taken apart and 
packed up in a crate, but it even supplies 
its own crate. Its floor folds up to form 
one end and the bottom of the crate, while 


alll 


Lift Out 
wouldn’t have to fumble in this golf cup to 
retrieve balls. Just pull up the lifter in the 
bottom, and its sloping sides roll the balls 
right out onto the green. A hole in the 
handle holds the marker staff, while others 
let rain water drain through. The inventor 
is D. Matheny, of New Brighton, Pa. 


fit together to make the 
The underframe telescopes 


sides and top. 
together, fitting inside the crate along with 
the wheels and axles. J. H. Stark, Jr., of 
Springfield, O., invented the trailer. 


Kiddy Car Makes Car Seat. 
Junior ‘could ride this kiddy car even on 

10 trips, The underframe comes off and 
folds up for easy storage, while the steering 
wheel tilts back so he'can hold it. The 
tumed-down flange on the rear hooks over 
the car seat to keep him from sliding. Inven- 
tor is F. White, of Bound Brook, N. J. 
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New TV Sets 
Project Pictures 


A PACKAGED projection unit made by 
North American Philips Co. is being 
incorporated in current models by more 
than a dozen manufacturers of home tele- 
vision receivers. Some of these new models 
will throw the video picture on a screen 
outside the unit, just like home movies. 
Main components of the Protelgram® are 
shown in the photo at right. The optical 
system is diagrammed below. 

A 2%-in. picture tube, whose face i 
lens as well as a fluorescent screen, forms 
the heart of the unit. A 25,000-volt’ power 
supply produces a picture of high brilliance 
6n the tube face. The image is reflected by 
a concave mirror and another tilted at 45 
degrees. Spherical distortion is removed as 
the image passes through a correcting lens. 

The projector is a modification of the 
Schmidt-type optical system, Most of the 
receivers in which it will be used will em- 
ploy 12- by 16-inch viewing screens in the 
cabinet; a few will use the projector to 
throw a three- by four-foot image onto an 
external screen. 
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“Folded” Schmidt optical system beams pic- 
ture onto concave mirror. Corrector lens and 
two angled mirrors put it onto viewing screen, 
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Image is thrown onto an external screen by the 
Ansley Tele-Movie®, Optical system is similar 
to unit shown below. Set costs $795. 


AUONMENT 
‘ASSEMBLY 
DEFLECTION 


‘coRREcTOR 
tens SPHERICAL 


WiGh-vouTAce PG 
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FOCUSING 
con 
PONCTION 
—< Tus 
Protelgram® consists of power supply, left, and 
projector employing 2%-in. tube, Each set maker 
designs his own receiver chassis, 


Cabinet type of projection set will be most 
common. In some the viewing screen folds 
the cabinet. This Fisher model sells for § 


Hlow to Spend $200,000 
on One Automobile 


Money spent up to now on this des 


Restyled and re-equipped countless 
mes, Packard’s “dog” car is a chang- 


ing parade of automotive progress. 


By Devon Francis 
PS photos by W. W. Morris 


ICTURED on this and the following two 

pages is the most expensive car in the 
United States. Up to now it has cost around 
$200,000. The man who drives it is Edward 
Macauley, chief stylist of the Packard Motor 
Car Co. He has been offered $50,000 for it. 

When Packard thinks up something new 
in equipment or styling to put on its auto- 
mobiles, it first tries it out on a “dog”—and 
the “dog” is Macauley’s machine. 


mer’s drean 


would pur 


has been restyled, rebuilt, and 
re-equipped s y times that Macaule 
son of Alvan M former president and 
board chairman at Packard, has to.re 
his memory from photographs to. re 
what it looked like years ago. That's what 
makes it so expensive. 

The grillwork that the company has put 
on its production cars for the last two years 
was first tried out on the Macaule 
1940. The bumper on the 1948 Packard 
was first used by Macauley. He has tested 
scores of other items, including liner sprir 
that were adopted for production. 

At one time. the dog car actually con- 
tained a 500-Ib. refrigerating unit, to cool 
its occupants on hot summer days 


The c 


mai 
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1944 version of Macauley’s “do, had sep- 
arate, well-defined fenders instead of long, con- 
tinuous ones on present version shown on previ- 
ous page, The hood, grillwork, and bumpers, 


however, were similar, Note one-piece, nearly 
closed rear fenders, Special hood is 13. inches 
longer than standard Packard design, creating 
racy appearance but cutting down ’ visibility 


Original version, us it appeared in 1940, com- 
bined sleek, rakish lines with traditional Packard 
hood and grille design. Individual fenders were 
to those on later, 1944 version (at top), 


Macauley likes to drive something snappy, 
so he ordered the car's general configuration 
when the machine was first built nine years 
ago. It has a standard chassis and engine. 
Once, it contained a 12-cylinder engine and 
‘on one test clocked 128 m.p.h. 

Some of the things Macauley has added 
to the car are merely for his personal com- 
fort and that of his wife. The right front 
seat reclines, for instance, so Mrs. Macauley 
can take a nap on long trips. Vanity com- 
partments in the side walls accommodate 
mirrors, lipsticks, and powder puffs. 

The car invariably draws crowds. When 
it was driven to Detroit's Belle Isle to have 
its portrait made by Porutan ScrENce, 
passers-by collected in such numbers that 
the PS photographer had to spend half his 
time shooing people away. 
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except that rear ones were open type covered 
with fender skirts. The car, called “Brown 
Bomber” because of its present golden-brown 
finish, is known officially as “The Phantom.” 


Its owner can’t park it on the street. 
It stops traffic. He always has to put it 
in a commercial parking establishment— 
preferably a dark corner of a garage. 

Macauley has arrived at some firm con- 
clusions as a result of driving his dog car. 
One of them is that plastic tops, regardless 
of their color, are just too hot in the summer. 
Another is that fog lights, at anything above 
the bumper level, are useless, and that the 
color of the glass in them has nothing to do 
with their penetrating qualiti 

He also concludes: “This car proves that 
all styling in the automobile business is 
evolutionary.” 

Take a good gander at the machine as it 
looks today. It’s always undergoing changes, 
and it probably won't look this way by the 
time the snow flies. 


¢ doors are push-button operated 
and extremely heavy. Hydraulic windows are 
Femote-controlled, Other refinements include alr 
brakes, reclining front seat, and center armrest. 


Special e cludes extra-loud highw: 
horn (white , tachometer, barometer, alti- 
meter (on steering-wheel hub), light that glows 
red when oil pressure drops or water overheats. 


Snazzy, chromed engine is standard Packard 
eight. Car weighs 5,800 Ib., averages 15 

per gallon, is now equipped wit J 
new Ultramatic Drive® (PS. Junc 


tics. Rear part of the car's top is solid steel. 


‘Transparent sun roof over front seat has been 


ined throughout all versions for experiments 
filtering sunlight with different-colored plas- 


m substituted for con- 
ventional glove compartment, Cow! shoulder is 
covered with pale-yellow plastic. Dash controls 
include transmission lockout and engine blowe 


raises hydraulically; so does radio 
Inside are fire extinguisher 


ir cylinder for filling flat tires. 
exhaust pipe is just for looks. 
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A surptus aircraft fuel tank mounted on 
a homemade trailer now provides extra firé 
protection for the rural areas around Lapeer, 
Mich. Towed by a light truck, it can fight 
blazes all alone—it carries 470 gallons of 
water, a motor-driven pump, hoses, ladders, 


Tus new British rotary hoe, which has a 
four-stroke, single-cylinder motor and self- 
sharpening blades, ean prepare seed beds in 


a single operation—a day's hand work in one 
hour. The blades not only lift, break up, and 
aerate the soil, but mix it with cover crops, 
fertilizers, and manures. The hoe is manu- 
factured by Rotary Hoes Ltd., of Essex, 
England, and is now being tried out in 
California. 
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Salvaged Fuel Tank Makes Rural Fire Fighter 


and other equipment. Or it can assist other 
fire apparatus, pumping water to trucks 
from its tank or from a stream, The unit, 
built from used parts, cost under $1,000, 
reports designer Bob Myers, and carries as 
much water as a $10,000 fire truck, 


+ D Pya 
Flag Says Stop the Water 
Tus device waves a flag at you when the 
lawn has had enough sprinkling. The flag 
is held down by a metal probe sticking into 
the ground. When moisture soaks down to 
the probe tip, it loosens the soil enough to 
release the probe, which in turn lets a spring 
push the flag up. The depth you push in the 
probe, which measures water depth, can be 
varied. Garden Specialties Co., Chicago, 
makes the Moistr-Meter®, priced at $1.50. 


The Best Seat in the 
Ball Park 


‘Among those who know, it is generally agi 
baseball is the toughest sport for the 1 
eras to cover. Here is the story of how they bring the 


National Sport right 


Television’s baseball team puts your 
easy chair right up behind home plate 
for a bird’s-eye close-up of the game. 


By Herbert Johansen 
PS photos by Hubert Luckett 


LAY ball! 
Johnny Pesky, up for the Boston Red 
Sox, steps into the batter's box. 

Lefty Joe Page, on the mound for the 
New York Yankees, goes into his windup 
for the first pitch. 
meraman #2, up in the press box be- 
hind home plate for the television “team,” 
trains his wide-angle lens on the scene 
below. 

There is a sharp crack of bat against ball. 
All three teams go into siction. 

While #2 camera follows the spinning 


to your home. 


ball, its #3 twin in the press box pi 
the running Pesky, ready for a close 
first base if he makes it. But it’s a long hit 
to the outfield! That's the job of #1 cam- 
era from its vantage point in an upper-tier 
“basket.” Its telephoto lens picks up the 
fielder as he runs back—nails him as he 
makes a sensational catch right in the stands, 

Meanwhile, #3 camera sweeps the cheer- 
ing crowd in the stands, then “pans” to pick 
up the next batter as he walks out swing’ 
a couple of bats. And #2 camera has shifted 
back to its main job of covering the pitcher- 
batter for the play coming up. 

What you see on the screen of your tele- 
vision set at home is a rapid-fire selection 
of the best of these three images, resulting 
ina smooth continuity of action, And as you 
will notice from the diagrams on the follow- 
ing pages, the three cameras that play 
television ‘baseball bring you the game's 


up 
up at 


ig 
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CAMERA NO. 3 
W253, 
LENSES 


The main job of each of the three television 
cameras is shown in drawing above. Outfield 
is covered by #1 camer: hoto lens; the 
pitcher-batter by #2, and the i q 


action from one viewpoint. The effect of 
their coordinated “play” is to project your 
easy chair into space behind and above the 
home pl: ing you the park’s best seat. 
If you watched television baseball in the 
past yea y have noticed a jumping 
a you the jitters. You would 
be looking at a play from behind home plate. 
Suddenly you were shifted around to behind 
third base. Before you could orient your- 
self, the same play came on the screen 
if'you had been sitting in still another part 
of the stands. It was something like watch- 


right is the sound-c 
Man at top is radio broa 


Here the #2 TV camera follows a ball hit to 
the outfield, while #1 camera is trained on out- 
fielder running in for the catch, Camera #3 
was on man at 2d base and follows him as he 
runs to 3rd. Camera, #2 will. th 
pick up runner at Ist base, ready for cl 


ing the game through a big kaleidoscope. 

That, decided Harry Coyle, young direc- 
tor of mobile operations for Du Mont’s 
WABD and manager of its television “team, 
isn’t the way a fan at the park watches 
ball game—or would want to, 

“He may jump up and down in his seat as 
his blood pressure rises,” says Co But 
he doesn’t dash madly from one side of the 
stands to the other as the action shifts on 
the field. ‘ays put—more or less. So 
why sh ion do the sam 

That's why Coyle eliminated his camera 


Other two “eyes” of th 

ated in front 1% 
hind home plate 
controlled fro 


ie 


¥ 


In this situation batter has hit a blistering 
grounder to 2d base. C: s followed 
the ball, while #3 camera covers man at 3rd 
base in case he tries to score. Meanwhile #1 
camera has swung from the outfield, ready to 
atch a possible close play at Ist base. 


behind third base and grouped them all 
together behind and above home plate for 
this year's telecasts of the Yankees’ home 
games, But that doesn't mean the new 
technique limits the field of coverage. It 
lets the viewer see just as much, but with 
out the confusion 

Each swivel-mounted camera has a turret 
of four versatile lenses that can be instantly 
shifted by a push button from a wide-angle 
sweep of the entire field to an intimate 
close-up of hot arguments among umpires, 
players, and managers. While each cam- 


Control booth is the nerve center of a baseball 
telecast. The director, far right, watches mon- 
itor viewing scopes and selects the image that 
will be transmitted to the television audience. 

~— p 

} 

; 


* coms 
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A hit to shortstop is picked up by camera #2. 
which then follows a throw to {st baso. Camera 
#8 already has followed runner and gets close- 
up on the put-out. Camera #1 picks up next 
batter coming out of the dugout, and holds him 
until #2 camera comes in with wide-angle lens, 


era has one main job, all double in bras: 
Behind this camera battery is the 
of the television baseball team. Sque 
in with camera #1 in the upper-tier basket 
is the announcer, the man who adds rapid- 
fire words to the pictures, He not only must 
watch the action of the field, but he must 
keep part of one eye fixed on the screen of 
a small television set in front of him so that 
he knows what scenes are going out over 
the air. If he didn’t, there would be times 
when he excitedly described one scene > 
but your TV set showed something else. 


Here one press-box cameraman aims lens at a 
commercial trade-mark. The ring image will be 
superimposed on image of the playing field 
by another camera. 


This works both ways, and mostly the 
other way. You may be sure that the man 
at the television mike knows his baseball 
and is describing the action and color the 
man on the receiving end wants to see and 
hear. So the director, who selects the image 
that is going out over the air, keeps his ears 
tuned to a loudspeaker in the control booth, 
In many cases he will order a camera pic! 
switched to illustrate the commentary. 

Recently a telecast announcer desc 
a fly ball going into the “teeth of the wind" 
remarked, too bad there's no way of 
showing you folks the whale of a wind we're 
having here at the Yankee Stadium today.” 

That was the director's cue. He got 
#3 cameraman on the interphone and told 
him to shoot to the flags on top of the stands 
with a telephoto lens. Then he ordered the 
resulting #3 image on the air. The viewing 
audience saw the pennants standing straight 
out and practically felt’ the wind the 
announcer had described. The announcer, 
not aware of what was being done until he 
saw the flag image on his television set, fell 
into line and said, “You see what I mean 


about the wind?” 
It was only an instant flash, a few words, 
then back to playing baseball. But it’s that 


kind of local color th 


tt makes the guy at the 
screen end of television 50 or 100 miles 
way feel that he’s right in there with the 
fans, missing nothing, 


Sound Is Important, Too 


Elbowing the anno in the basket is 
the audio man. His job is to see that you 
yet the announcer’s running account of the 
game, the crowd's roars, the between-inning 
interviews, at just the right sound level. In 
his charge is the “parab” sound-catching 
reflector that brought in that crack of bat 
against ball. At times it also picks up certain 
brickbat language that he must muffle before 
it hits the air waves and the tender ears of 
young baseball telenthusiast 

Now we go into the television team’s 
“dugout”—the control room behind the 
upper tiers, That's where our umpire sits, 
the director who decides what picture is 
sent out to your screen, 

In front of him are three viewing scopes, 
one for each camera, and their clectronic 
control panels. At the far left is a fourth unit 
1d scope that shows the picture he has 
selected and carries it to the transmitter. 

At the same time the director is listening 
to the announcer’s commentary on the loud- 
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speaker arid analyzing it instantaneously 
picturewise; keeping tabs of the viewing 
scopes, judging them for clarity and contin- 
uity of action, and from time to time phon- 
ing instructions to the cameraman to “open 
that iris” for a better image or “get back 
there in the right outfield” for a play he 
hunch is coming up; eyeing a tele- 
m screen up in one corner to see whether 
his pictures are going out over the air or 
if a film commercial has been cut in from 
the studios downtown. 

After one WABD telecast, Du Mont’s 
Harry Coyle mopped his brow and agreed 
heartily that baseball is tough to cover. 

“Why?” we asked, 

“Well,” he explained, “mainly because 
the action is not concentrated, and there is 
so much of it. And to make it tougher, you 
can’t anticipate what will happen as in 
football and basketball. 

“It's the unexpected that keeps you on 
your toes. A guy who hits out to right field 
nine times out of ten suddenly fouls you up 
by smacking one way out to left field. The 
bases may be loaded with two down and 
you get set for a routine third out. ‘Then up 
come a couple of errors, and the ball and 
everybody are all over the place. Double 
steals are dynamite if you're napping— 
which you aren't. And,” he sighed, “if only 
they played baseball with a basketball or 
football instead of with a pill. 

On guard at the three monitor panels are 
two video men on the alert for electronic 
errors. Their main interest is not so much 
in the viewing screens as in the small, 
jumping oscilloscope patterns. Just as the 
audio man adjusts sound levels, the video 
experts adjust light levels. By twisting dials 
and turning knobs they also control the 
electronic insides of the cameras. The fourth 
monitor is the switcher, tended by an engi- 
neer who flips levers to pick up the image 
selected in running order by the director. 
He also has final control over light levels 
before the picture goes to the transmitter. 

‘This year the rooting roars of armchair 
and tavern television fans are louder than 
ever. All major-league home games 
being televised except those of Pittsburgh. 
and those not for the lack of television 
facilities but for the lack of a sponsor. 

Come the World Series, the bet is that 
it will be on the television screens—the bet 
being that sponsor money will be paid out 
to reach the “best-seat-in-the-ball-park” 
audience. The TV team will be ready, END 
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Inside View 


You see a rare view of a rare piece of 
equipment in the photo above. It shows 
the oil burners and tubes of a boiler that 
uses mercury—the silvery liquid metal found 
in good thermometers—instead of water. 
The mercury is vaporized in the tubes and 


{ Mereury Boiler 


Flann’s-o7e view shows inikde of mercury power plast raplectag pioneer Comnes 


@Brecce 


como 


cut set-up. 


then turns special turbines, When it con- 
denses to a liquid again, it gives up heat to 
make steam to drive other turbines, 

The occasion for this inside peck was the 
erection of a new, 15,000-kilowatt GE mer- 
cury plant at the Hartford Electric Light Co. 
It replaces a smaller installation—one of the 
first ever built—that had run 19 years. 


Gas Turbine to Make Power 


Homes around Oklahoma City will soon 
be lighted by electricity generated by 
gas turbines—the first such installation in 
the U.S. The 3,500-kilowatt GE turbine 
(above), similar to the power plants now 
used in some experimental locomotives, is to 
supplement steam generators at a station 
of the Oklahoma Gas and Electric Co. 


levator Loads Freight Car 
Oxe man can now load heavy material 
into freight cars with a small elevator to 
do the lifting for him. Able to operate in 
spaces too cramped for a crane truck, it 
raises a three-ton load with a one-hp, motor, 
It has a platform 8 ft. long and 6% ft. wide. 
Service Caster and Truck Corp., of Albion, 
Mich., makes the Leveler®. 
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Way to retain flavor of fresh milk while dryin 
it hs eluded researchers until develop 
present processes and equipment 

steps, din drawings above 


Mechanical Cow 
Nerves Global 
Milk Route 


Splitting milk solids 


archers 


is removal 


into fat and 


skim powder permits later recombin- 


ing with water without harming taste. 


By Martin Mann 


Drawings by Jere Donovan 
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SUTTER Ol SKIM MILK 


and purification of butterfat_with high-speed 
centrifuge and settling tank. This gives yellow 
honey-like butter oil, which is sealed in cans 
with nitrogen gas. The remainder is skim milk 
G S in the Pacific are now drinking milk 

I1 from cows that don’t moo—they 
clank. These new mechanical cows produce 
pasteurized, homogenized, grade-A milk 
that only a calf can tell from the original. 
And a quart costs no more, maybe less, than 
the ones you buy from the comer groo 

The postwar-model mechanical cows are 
providing pure, tasty milk in places with 
little or no local supply. In the Far 
the American soldier's thirst for milk is 
being slaked by seven machines making 
22,700 gallons daily—equivalent to a herd 
of 7,500 live cows. Any surplus goes to na- 
tive kids. One str vilian plant is now 
running in Haiti (unlike the GI plants, it 
coconut oil instead of butterfat, to cut 
costs). And others will shortly be supplying 
the milk-thirsty citizens of the Philippines, 
Venezuela, Trinidad, Curacao, and Aruba. 

All this is possible because a way has 
finally been found to take the water out of 
milk before shipment and put it back again 
at its destination—without affecting the 
taste. Until recently, no one had been able 
to do that trick. There was lots of powdered 

ilk—the Army shipped tons of it to troops 


Dehydration of skim, milk is second step 
(above, left). To avoid “cooked” taste when in- 
gredients are recombined, water must be re- 
moved very carefully. Milk is heated very 


overseas during the war. But chances are 
that anyone who tasted it will wrinkle 
his nose at the memory. The new stuff, 
makers report, tastes just like milk straight 
from the cow. 

There are several tricks to protecting the 
flavor. First, it’s not enough just to evap- 
orate water from milk, giving whole-milk 
powder; you must separate the butterfat 
from the milk and then evaporate the water 
from the remaining milk solids. Next, the 
evaporation itself must be done with ex- 
treme care, quickly, under vacuum, with 
little heat, to avoid the “cooked” taste typi- 
cal of the older powders. 

Many of the details of the process that 
gets milk from a Stateside cow to a Japanese 
glass are trade secrets. However, Dr. 
Charles E. North, who himself has invented 
many of the methods and machines used, 
outlined for Porutan Sciexce the general 
procedure followed at his pilot plant in 
New Paltz, N. Y. 

There the first step is removal of the 
butterfat. This is done in machines like 
souped-up cream  separators—huge high- 
speed centrifuges that spin the milk at 


y in a vacuum, evaporating biggest per- 
o e of water, Then it is forced through tiny 
holes to complete the drying operation. ‘The re- 
sulting skim powder keeps without ice. 


18,000 r.p.m. The butterfat is then put in 
special tanks, where curd and other im- 
purities settle out. The result is a clear- 
yellow, honey-like material that is as close 
to 100-percent butterfat as laboratory analy- 
sis can determine. This “butter oil” is sealed 
under pressure of nitrogen gas in metal 
cans, Packed that way, it stays fresh indef- 
initely without refrigeration. 

The skim milk left after removal of the 
butterfat is next dried. It is evaporated to 
one-fourth its original volume in a vacuum 
with as little heat as possible. Then pres- 
sure of 2,500 pounds per square inch forces 
it through a nozzle, creating a spray that 
causes the rest of the water to evaporate, 

The dry skim milk and butter oil can 
then be shipped any place milk is needed. 
There—unlike Humpty Dumpty-—they are 
put back together again with pure water. 

In a typical recombining plant, such as 
the one the International Dairy Supply Co. 
operates for the Army in Yokohama, work- 
ers feed the skim powder into an agitator 
tank, where it is mixed at great speed 
with the correct amount of water, (Since 
the water previously removed was H,O 
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ining process reverses dehydrat 
. but uses, for most part, standard dairy 


equ In first step (left), skim powder is 
mixed with correct proportion of dechlorinated, 


Milk powder from the States begins its way 

a glass of milk for a GI in Japan as techni 
pours it from shipping tin into tank in which 
it will be mixed with pure water. 
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milk. ‘This mixture is pipe 
(right), and melted butter oil is ad 
revolves while contents are heated to 143°F. 


MELTED BUTT 


— 
a 


alized water to recreate original skim 
od to pasteurizing vat 
. Vat 


Yokohama 


Modern pasteurizing equipment 
recombining plant has automatic recorders to 
keep track of process, These vats now contain 
mixture of skim powder and water plus the oi 


PACKAGING MACHINE | 


Standard homogenizer (above, left) insures ature of milk is reduced from 143° to 36” in 10 
that pasteurized milk is completely mixed, with seconds, Milk is then bottled (right). Ity looks, 
all particles broken up, eliminating any danger taste, and food value are now almost ide 

of separation. During homogenization, temper- to those of the stuff that came from the cow, 


Packager puts Americ: into Ameri 
apanese technician adjusts process. waxed containers in Japan. M: handl 
machines break up butterfat globules by 69 quarts a minute. Plant is one of seven ru 
cing milk, under pressure, through tiny holes. for Army by International Dairy Supply Co. 


Aucust 19 


lar tests of the recombined milk’s purity, 
‘ability, and butterfat content are made by 
Japanese chemist. Civilian-operated, "plants 
have Army personnel as resident inspectors. 


and nothing else, the water put back must 
be just as pure, free of minerals, chlorine, 
ete.) A 500-gallon pasteurizing vat re- 
ceives this mixture, plus melted butter oil, 
and holds it for 30 minutes at 143°F, 

Next a homogenizer breaks up the butter- 
fat particles, making smooth milk that can- 
not separate on standing. At the same time, 
the milk is chilled to 36° in 10 seconds, 

To finish the job, standard packaging ma- 
chines open up flattened cartons, seal the 
bottoms, dip them in paraffin, cool them, 
fill them with the milk, and close and staple 
them, Each machine turns out 65 quarts a 
minute. The entire process—mixing, pas- 
teurizing, homogenizing, cooling, and pack- 
aging—takes less than two hours. 

How does the “new” milk stack up 
against the genuine article? Most experts 
admit that nothing yet available exactly 
duplicates milk fresh from a cow. Yet, in 
a series of tests, 20 non-expert men couldn't 
tell the difference. And food values are 
identical: both have equal amounts of vita- 
mins, calories, mineral salts, amino acids, 
and proteins. 

Recombined milk is first being introduced 
on an extensive scale in places where local 
milk is poor or nonexistent—and that means 
much of the world. Dairy cattle can’t take 
the climate of the tropics. Other sections, 
like Japan, are so overcrowded that good 
land ‘is not available for grazing. A plenti- 
ful supply of wholesome milk in these areas 
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should help improve health, particularly 
among children. And American business 
men are not blind to the potential profits in 
a global milk route. 

Here at home, plenty of good milk is 
available. Recombined milk will have to 
win a U. S. market the hard way—by furnish- 
ing a product that is as good or better at a 
lower price. Men like Dr. North, Grover 
T. Turnbow of International Dairy Supply 
Co., and Paul Jones of International Dairy 
Products Corp. think it can. 

If this fresh-tasting milk were available 
in the U.S., they say, you might save as 
much as 25 percent on your milk bill. They 
estimate that recombined milk could be 
sold in New York City for 15 cents a quart. 
Fresh milk costs about 20 cents. 

They point out that fresh milk is mostly 
water. In a gallon weighing nearly nine 
pounds, all but about one pound is just 
plain water. And since transportation ex- 
penses make up much of milk’s cost, you 
must pay a lot of money to haul water. 

Other factors add to the cost of fresh milk. 
Even under refrigeration it stays fresh only 
a few days. Hence it must be produced 
close to big cities—on comparatively ex- 
pensive real estate—and rushed to the 
creamery in express trains of expensive, 
glass-lined, refrigerated tank cars. 


Could Save Water Haulage 


Recombined milk could reduce many of 
these expenses. There is no water to haul. 
Butter oil and skim powder stay fresh 
definitely-one sample of Dr. North's 
was stored by the U.S. Quartermaster 
Corps for nine months in a 100°F, test 
chamber without spoilage. It can be shipped 
in ordinary boxcars on ordinary. freight 
trains. The dairy farms could be located 
wherever convenient, perhaps as far away 
as Australia or New Zealand, where produc- 
tion costs are about half those in the U.S. 

The economies of the recombining proc- 
ess have already found it some uses in this 
country. Many restaurants and institutions 
make ice cream, cooking cream, and other 
milk products by this method. 

If recombined milk gains wider use, the 
dairy industry may concentrate far from 
population centers. Then children almost 
everywhere, like city kids now, would know 
live cows only from picture books. But that 
would be a small price to pay for the better 
health more and cheaper milk promises 
people all over the world, END 


Electric Fan Fits Pocket 


Brrnisuers have thought up a new gim- 
mick to help them stay cool—a battery-op- 
erated fan hardly bigger than a cigarette 
lighter. It has a tiny permanent-magnet 
motor inside the hinged cover, and a fan 
with two blades that fold together when the 
device is closed. Power is supplied by a 
standard, 4%-volt dry cell contained in the 
base, The pocket fan, called Don Quixote®, 
made by the Arran Electrical Manufa 
ing Co., of London. 


Plastic Coat Rustproofs Ste 


A prastic coat less than .002 in, thick 
protects steel tubing against rust better 
than galvanizing, reports the Jones & Laugh- 
lin Steel Corp., Pittsburgh. Their Perma- 
Tubing® withstood more than 2,000 hours 
of exposure to salt spray, compared to 24 
hours for galvanized tubing. And as shown 
in photo above, it can be bent, expanded, 
flanged, fluted, or flattened without harm 
to the protective covering. The vinyl plastic 
is applied in two coats. 


‘ar Heater Warms, Amuses 


More than one kind of hot air comes out 
of this gadget. A car heater, it also con- 
tains a loudspeaker for reproducing the 
sound from movie film in drive-in theaters. 
Designed to hang inside car windows, it lets 
outdoor theaters operate when it’s cool. 
Both sound volume and heat are adjustable, 
and the heat can be turned off in warm 
weather. Theatrecraft Mfg. Corp., Cleve- 
land, makes the Mobiltone® heater-speaker. 


Saw Cuts Casts, but Not Flesh 


Praster casts are cut like butter—yet 
flesh can’t be harmed—by a new 
electric saw that eliminates the di 
involved in removing casts with old-fash- 
ioned large shears. The blade in the Stryker 
Cast Cutter? makes short back-and-forth 
strokes 28,000 times a minute. The: 
cut hard, unyielding materials Ii 
but do not affect soft materials, like flesh 
and cloth, which vibrate with the blade. 
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sas Power and Light € 
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5 —and would make a ditch or ridge between 
Flip-Flop Plow Aids Farmers o4ch strip. With the reversible Bie one set 

Fanaters can plow back and forth across of shares turns a furrow to the right, the 
their fields with a plow (above) that has other to the left. Thus it avoids plowing 
two sets of shares and can turn itself over. circles and then driving the heavy equipment 
An ordinary plow with one set of shares out from the center over the plowed land 
can go only one way because the shares Made by Atlas Scraper and Engineering 
turn furrows just one way-say to the right Co., Bell, Calif,, it is flipped hydraulically. 


Digs Holes to Cateh Rain Hoist ves Driver Free Ride 
Puncunc holes in the ground is the latest Tue truckman gets a free ride on the new 
method proposed to stop erosion. The Land hydraulic lifter shown below. He's lifted 
Saver® below digs “por 8,000 per acre right up with the load so that he 
—as it is pulled by a tractor. These pores, the whole job by himself, The H 
claims inventor Homer K. Shonts, a Wash- Loader®, made by Stratton Equipment Co., 
ington State wheat farmer, make rain soak Cleveland, lifts weights as great as 1,500 
into the ground instead ‘of running into pounds up to seven feet off the ground, It 
gullies and washing away priceless topsoil. folds against the truck when not in use, 


Don’t Throw 
That Shoe Away! 


Shoes don’t fit? This 70-year-old re- 
building process can make them 
longer or wider, even change style. 


By C. Ennis 
PS photos by WW. Morris 


ETTER not throw away those tight shoes 
that pinch your feet every time you 
them. They might be worth fixing 
story tells how one shoe rebuilder 
solves the tight-shoe problem, 

Using a 70-year-old method, the B. Nel- 
son Co., of New York, canstake a pair of ill- 
fitting shoes and make them one full size 
longer or wider than they were originally. 
The extra room is gained by ripping off the 
shoe sole and attaching a leather strip to 
the lining, Before this insert is added, a 
last of the proper style is fitted into the 
shoe so that it keeps its shape during the re- 
construction process. 

The Nelsonizing® technique can also be 


rkman tears off shoe's double sole to get at lining and insert a lengthening strip. 


used to restyle women’s footwear. Toes and 
backs can be removed or put in, heel height 
changed, platform soles added or taken off 
and the gaping sides of shoes corrected. 
If the leather on a shoe upper needs to be 
matched in the restyling process, skins in 
all types and colors are available. The strip 
of photographs at the bottom of pages 120 
and 121 shows how style changes were made 
on four pairs of women’s shoes. 

SI repair orders, covering a variety of 
requests, come from all over the world 
Customers often ask to have slipper straps 
or other shoe parts replaced because pet 
dogs have chewed them. Sally Rand, the 
dancer, has the toes of all her shoes re- 
built because years of toe dancing have 
broadened her toes beyond the width of 
ordinary shoes. Turn the page and you 
see how the experts lengthen a pair of me 
shoes. So don't discard those 
shoes—to these shoemakers the “1 
just the beginning. 


last” 
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Clocking Meteors. Reclining com 
fortably in this shelter near Ottawa, Canada 
stargazers for the Dominion Observatory 
time the flight of shooting stars. When one 
is seen, an observer presses a button that 


Heat Makes Photos. Pictures made 
with heat rays, instead of light rays, now 
record objects’ temperature patterns for 
Eastman Kodak technicians, Focused on a 
phosphor screen by a curved mirror, the 
heat rays produce a glowing image whose 
brightness varies with the object’s tempera- 
ture. This is photographed by a camera at 
a hole in the mirror (below). The inset 
shows a heat photo of a man’s hand. 


registers the time on photo film, The same 
film clocks radar echoes ‘when 
about 60 miles above the earth. Echoes from 
Perseid meteors usually appear on a scope 
just as the meteors fade from sight. 


1 meteor is 


Map Reveals Wear. Placed in an 
instrument that measures electrical capacity 
of fibers, below, worn clothing yields odd 
patterns resembling contour maps. The ca- 
pacity falls as wear increases, so that while 
only a hole may be visible (lower left), the 
map (lower right) reveals wear over the 
surrounding area. This permits more accu- 
rate measurements of a fabric’s durability 
by National Bureau of Standards experts 


Towed from 
point to this Sun Oil trailer 
measures the difference in their 

above sea level, eliminating elaborate sur 
veys. Distance is figured from a speedom- 


.- Because water 
tures with increasi 


Flying Teaket 
boils at lower temper 
height above the earth, the instrument be 
low serves to meas' altitude, Carried aloft 
by Army Signal Corps balloons, it brings 
water to a boil in a small vacuum bottle 
with the tiny doughnut-shaped electric heat 
ing element shown in the foreground. Called 
a hypsometer, it has another electric ek 
ment that takes the water's temperature 


eter, while a pendulum measures the a 
up or down hill at which the car moves. 
electric brain solves the illustrated problem 


in trigonometry thousands of times a second, 
totaling the results and final answer 
Be er. Dropping three-ounce 


‘este 

ball bearings down glass tubes in the sci- 
entific “pinball machine” below, Firestone 
experts learn how new kinds of rubber will 
behave in extreme cold, At the bottom of 
the tubes, the ball bearings. strike 
erated samples of rubber. How high they 
bounce is noted against a scale. This is a 
test of the rubbers resiliency, which com- 
falls. 


refrig- 


monly decreases as temperature 
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Jersey “Jungle” 
~~ Is Tottest 
and Wettest 


Air conditioning in reverse creates 
man-made “rain forest” that outdoes 
Nature at her hot and humid worst. 


By Herbert Johansen 
PS photos by W. IP. Morris 


‘OW the Army Signal Corps can enjoy 

all the discomforts of a steaming jungle 
right in northern New Jersey. The tropical 
chambers at Fort Monmouth provide every- 
thing from torrential rains to torrid humid- 
ity-and make them even worse than the 
originals, 

Lock yourself inside one of these rooms 
and you'll get prickly heat, and fungus will 
sprout between your toes.’ The only things 
lacking are mosquitoes, palm trees, and 
pythons. 

“And we could have those, too,” says A. 
W. Rogers, of the supervising laboratory, 
“if they would serve any useful purpose. 
What we have is a fine piece of scienti 
machinery. A miniature jungle thicket 
might be exciting and colorful, but it 
wouldn’t help us in our job of speeding up 
the effects of corrosion and tropical rot on 
the equipment we test—in getting answers 
in 10 days that would take 10 months to get 
in the field.” 

So the heavily insulated walls of the 
chambers, lined with corrosion-resistant 
Monel® metal, have a cold, clinical look. 
But there is nothing cold about these labora- 
tories when a test is on to simulate a piece 
of equipment rotting deep ih the New 
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closed to 


is ready for tropical test. 
Unit at left is electrically driven, stub airplane 
propeller that whips up a 40-m.p.h. wind. 
‘The room can hold a General Sherman tank. 


Guinea jungle, With the controls set for 
maximum conditions, the heat climbs to 
intolerable 190° F., with humidity at 100 
percent, a soaking saturation. That's hotter 
and wetter than anything man is likely to 
find in jungle or desert, 

“But,” points out Thomas M. Child, head 
of the test section, “lots of our equipment 
got that kind of heat treatment during the 
war, Take a radio set inside a tank on the 
desert. You start with an air temperature 
of 125°, Desert absorption raises it to a 
ground temperature of 150°, Add another 
10° and you get the thermometer reading 
inside the tank. And with the radio set itself 
generating heat, its parts might be operating 
at a sizzling 200° or more. In these cham- 
bers we not only duplicate that condition, 
but go it one better by adding humidity 
and that’s like boiling a radio set in water. 


Here a tropical hurricane breaks loose in all 
its fury. Heat is on at about 180° F.; humidity 
ig at saturation—with a torrential” downpour 
thrown in, The technician at right can't take 


If it comes through that treatment, we know 
it really will stand up. 


Mr, Child has been in one of the chambers 
with the temperature at 185° and the hu- 
midity high, Fifteen minutes is the most 
aman can take it, and he has to handle th 
equipment with asbestos gloves to prevent 
searing his hands. So real are these jungle 
conditions that working inside the chambers 
would be dangerous for technicians having 
any history of malaria or heart disease 
‘Another way of speeding things up is to 
accelerate the tropical cycle by setting the 
controls to operate twice a day from a low 
of 77° to a high of 150°, with high humidity. 
e effect of the increased condensation, 
producing greater absorption, is 10 times 
that experienced in an actual tropical day 
Anything that comes through this corrosion 
test for 10 days and still works should 


mites, but, the radar 
ling attack 
Temperature- 
ling sprays. 


it for more than 15 mi 
t must stand up under the. gn 
for many days to prove its mettle 

controlled rainfall comes from c 


good for at least a year of use under ordi 
ary tropical conditions. 

The tropical testing wing consists of six 
insulated rooms, The main chamber, more 
than 30 feet long and with a 14-foot ceiling, 
is big enough for a General Sherman tank 
or a mobile field radar set to be driven in 
and out. The machinery to produce the heat 
and humidity is located on top of the test 
rooms. Each room has its own unit, consist- 
ing of a circulating air blower, an air washer 
or humidifier, and radiator-like heating coils 
for temperature control, 

When a room is in operation, there is an 
endless circulation of conditioned air. Com- 
ing up from the chamber, it is blown into the 
humidifier, consisting of two banks of water 
sprays. These sprays bring the air to the de 
sired dew-point (humidity) temperature. 

ten paid Hiren aa etind: 
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The six tropical chambers arc aged humidity control. Sectional views above show 
U around an anteroom that also has heat ow walls, floor 


and windows are insulated, 


Transformer above has been removed to 
check-up room for testing after two days of 
tropical treatment. This one is already ruined by 
corrosive action. It should have lasted 10 days. 


nator screen that catches and retains any 
solid moisture (drops of water). From there 
the saturated air is blown across steam coils 
that, raise it to the selected dry temperature, 
and then sent down into the test chamber. 

Outside the wing is a panel with separate 
controls for each room that automatically 
determine the rate of change from one 
condition to another. The desired cycle is 
cut on two cams, one for dew-point and the 
other for dry temperature. Control pointers, 
or followers, ride the cams as they are ro- 
tated by an electric clock. If these pointers 
do not match the actual temperatures as 
registered by special thermometers, called 
thermobulbs, regulating valves are pneu- 
matically adjusted on the humidifier and 
steam coils to bring about the control-set 
conditions. The cams illustrated in the 
picture at the bottom of page 126 have 
been cut to produce a minimum temperature 
of 77° and a maximum of 140° twice every 
24 hours, with corresponding minimum hu- 
midity of 90% and a maximum of 98%. 

Each room also has its own rain-making 
apparatus, a network of nozzle sprays sus- 
pended from the ceiling that will produce 
anything from a fine mist to a torrid down- 
pour of two inches an hour. Added effect of 
4 tropical hurricane is whipped up by the 
whirling of an electrically operated airplane 
propeller mounted on a mobile stand. 

The Signal Corps has learned many lessons 
from its tropical roughhouse. Wherever 
possible, parts are enclosed and hermetically 
sealed. Molded plastics have replaced 
laminated plastics. The use of cotton and 
linen is avoided, and ceramic insulating 
surfaces are glazed for greater protection. 
‘An increasing number of parts are being 
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ordered from manufacturers with lacquer 
or varnish coatings. In the laboratory battle 
against fungus, ways have been found of 
effectively treating leather cases and insu- 
lating materials with fungicides that greatly 
prolong their life. Results of research along 
these lines, possibly of great value to indus- 


try, are made available to the public 
through the U. S. Department of Commerce. 

But the jungle treatment is only half the 
story of climatic testing at Fort Monmouth. 
Across the hall are the companion arctic 
rooms (PS, March ’48, p. 158) where man- 
made blizzards blow at 40° below zero. 
The Signal Corps is a firm believer that it 
pays to blow both hot and cold. END 


safari through the Fort Monmouth jungle. 


Dodge Revives the Roadster 


Remenmen that snappy little roadster of 
a decade ago with its single seat, buggy top, 
and buttoned curtains? Well, it’s back— 
in modern style, 

Roadster is the type designation Dodge 
new Wayfarer® above. The 58- 
inch seat carries three persons comfortably. 
You can change from an open to a closed car 
in a matter of seconds. Just reach back, pull 


the lightweight top forward, and slip one- 
piece plastic side windows, framed in alu- 
minum, into sockets in the doors, While not 
in use, these are stored in a compartment 
behind the seat. 

Built on a 115-inch wheelbase, the Way- 
farer is powered by the standard Dodge 
L-head engine, but has a 3.73-1 axle gear 
ratio. It has Fluid Drive®, low-pressure 
tires, and bonded brakes. The factory price 
is $1,635, plus taxes, 


New Plymouth Hauls Big Load 


Puymourn’s new all-metal Suburban® 
combines comfortable passenger accommo- 
dation and the cargo capacity of a small 
truck in one smart vehicle. 

Its two seats take five persons. With both 
seats in use, an enclosed cargo space mea- 
suring 3% feet long and a 


wide remains at the rear. This carrying 
space can be lengthened to nearly 7% feet 
by pivoting the rear seat into a floor well 
and opening the tailgate. Interior body 
height is 39% inches, 

The Suburban is built on a 111-inch 
wheelbase and has the same 97-hp, engine 
found in conventional Plymouths. The retail 
price at the factory is $1,740. 
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Physicist-M.D. 
Engineers New 
Radiation Tools 


Mt. Sinai, Hos- 


Shipment from Oak Ridge. 
ital receives Radioiodine 11 every week and 


tadiophos horus 32 every fortnight, ‘The io- 
e's half-life is only eight days, that of the 
phosphorus is 14 days. odine is used in treat- 
ing thyroid cancer, phosphorus in treating leu- 
kemia, and other diseases” Dr. 
Sergei Feitelberg is seen here removing radio- 
active material with tongs from its lead con- 
tainer inside a sturdy shipping box. 
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CANCER patient may someday be 
treated with a glass of water. This 
water will contain no more iodine than is in 
ordinary tap water. But this iodine, when it 
proceeds to his thyroid gland, may emit 
radiation that will attack cancerous tissue. 
The patient will be the beneficiary of a 
new kind of workshop—one in which io- 
active materials and instruments needed to 
use them are prepared for the doctors, Dr. 
Sergei Feitelberg now has such a workshop 
at Mt, Sinai Hospital in New York, and these 
pictures will give you an idea of his work. 
Brig, Gen, David Sarnoff has suggested 
that a new word, “radionetics,” be used to 
describe this kind of work. It involves the 
application of the physicists’ knowledge to 
the problems of physicians. More and more 
such work is being done in hospitals through- 
out the country. The number of patients 
benefiting from it is increasing so rapidly 
that David Lilienthal of the Atomic Energy 
Commission believes “every human being in 
the United States may become a beneficiary 
of radiation.” 


Ionization chamber that Dr. Feitelberg made 


10. measure radioactivity of a 
few hundred-millionths of a gram of material, 
This part of his work might be likened to that 
of a pharmacist, but he often deals with quan- 
tities too small’ to be weighed. Lead blocks 
must be kept, between him and some of the 
“prescriptions,” and his supplies are kept in a 
locked closet.’ But accurate measurements make 
use of such materials perfectly safe. 


himself is used 


workshop, Dr. 
makes much of his own a 


then studied medicine in Austria, 

Switzerland, During the war, he was in U. S 
Signal Corps, Although he has not. practiced 
medicine himself, he has found it, helpful to 
have studied both engineering and medicine. 
His workshop in the hospital enables its doctors 
to make extensive use of atomic treatments 


ing a Geiger- e unter, the doctor 
can trace his medicine after patient has taken 
it. Counter is mounted so that radioactive ma- 
terial can be located anywhere in body. This 
les the doctor to tell exactly how much of 
medicine that the patient has taken has 
reached those parts of the body in which it is 
ded. Scale selector at the right can be set 

so that nuclear disintegrations can be counted 
in groups of different size 


trument enable ph 

lecular details of hui beyond 
the reach of their most powerful microscopes. 
This apparatus is used now to analyze kidney 
stones for data on which special diets can be 
prescribed for patients from whom the. stones 
have been removed. It is also being used in the 
study of rheumatic skin nodules and in many 
other medical research programs, 


er counter that dete 
radioactive tracers in the human body can be 
fed to a cathode-ray oscilloscope to aid record- 
keeping. This is another piece of apparatus con- 
structed by Dr. Feitelberg and his collaborators 
in his hospital workshop. With such devices, he 
can solve problems that previously stumped 
doctors. Many instruments used 

can now be purchased, but Dr. Feitell 
it helpful to be able to build his own. 
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Impulses from 


m Rubber 


state in the 
road, Virgini: 
strip on Route 
A small amount of 
mixed with asphalt f 


country to have a 
laid a 1,000-foot 
side Richmond. 
d rubber, right, 
s the resilient, long- 
applied above, ‘Ohio, 
are also trying out 
the no Originally developed 
in Holl, 's from 600 pounds to 
a ton of rubber per mile. It is said to reduce 
car skidding, dust, and expensive and traffic- 
blocking road repairs. 


= SH 
Tool Rids Crop of Pests 


Pracep in a chamber of the hand-drawn 
British fumigator above, a nicotine smoke 
cartridge is ignited and vaporized to destroy 
insects attacking crops. A bellows geared 
to the axle varies the amount of generated 
smoke to suit the operator's pace, and a 
trailing canvas cover helps to hold the fumes 
in contact with the plants. 
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Steel Men Work in Comfort 


SreeL men who once worked in the open 
are now protected against heat, noise, and 
lying metal inside this modern steel-mill 
wulpit” where operators control the rolling 
of red-hot billets. Designed by the Lee Wil- 
son Construction Co., of Cleveland, it has 
air conditioning, an acoustical ceiling, and 
a heavy, shock-resistant glass shield, 
. 


ks, talks, and gest 
Sparko does tricks, at command of an attendant 


es, and his dog 


motor-driven rubber rollers 


tro to walk. 


Four 
ich foot enable E 


offstage 
under 


Secret of Elektro’s “brain,” above, is response 
to number and spacing of words in command. 
What the words are doesn't matter provided 
phrase gives right number of clectric impulses. 
‘Two-word commands start action; ene word 
stops it; four words return relays to normal 


PHOTORLECTRIC 
‘COLOR DETECTOR — 


BELOWS FOR 


SMOKING WEAD-TURNING 


MOTOR AND 
a GEARING 


__“necricat 
"BRAIN 


urT-eo 
GEAR DRIVE 


a 


OPERATING 
wise 
TENOON 


‘RUDBER-TIRED, 

ROLLERS FOR “WALKING” 
This hidden mechanism gives Elektro 26 life- 
like motions, He smokes cigarettes with motor- 
driven bellows, tells colors apart with electric 
“eyes” behind red and green filters. 


You Say It, 
Robot Does It 


LEKTRO may be dumb by human stand- 

ards—but among mechanical men, he’s 
a mental giant. He walks, smokes, counts 
to 10 on his fingers, speaks 77 words, and 
even distinguishes colors, 

A star performer at the New York World’s 
Fair 10 years ago, the seven-foot-tall, 260- 
pound aluminum robot has come back to 
the stage. Now he dramatizes the possibili- 
ties of Westinghouse controls for automatic 
machines at a Pittsburgh, Pa., industrial ex- 
position. Elektro responds to ‘un attendant's 
commands, spoken into a microphone or 
given by flashing a light. 

Through 82 relays in his electrical “brain,” 
these commands trigger 11 electric motors 
that work his mechanical “muscles” and 
tumtables containing his vocabulary. An 
aluminum dog performs with him, END 
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British Unveil Jet Bomber. Very 
secretive about their first jet bomber to fly, 
shown at 
plane wi 
and that it is powered by two Rolls-Royce 
Avon® jet engines. It is of conventional de- 
sign, with a straight wing. The bubble can- 
opy cockpit is placed far forward for un- 
obstructed vision. The engines, Britain's 
most powerful, are mounted in the wings. 


Brain Waves Check Oxyge 
Lack of oxygen can knock a pilot out before 
he knows anything is wrong—with fatal 
results, But now the Air Force has a gadget 
that warns a pilot to adjust his oxygen sup- 
ply, A modified electroencephalograph 
brain-wave recorder—picks up electrics 
waves in the brain from electrodes on the 
pilot's head and triggers an alarm (circle) 
when the waves forecast a blackout. 


Plane 


‘opter Dusts. 
Piper’s new PA-I1 sprayer, left below, car- 
ries 47 gallons.of liquid chemicals for killing 
weeds or bugs. The streamlined tank is 
under the fuselage and the 24 nozzles, fed 


‘orce’s B-50 is trying out t 
landing gear that will let it land on unim- 
proved runways—or almost anywhere, The 
new “feet,” with three times the “footprint 
area of the usual landing gear, retract com- 
pletely in flight; do not affect the 164,000-Ib. 
bomber's 400-m.p.h, speed, Boeing de- 
signed, the main gear, above, was made by 
Goodyear; the nose unit, by Firestone. 


by a pump ran by a wind-driven propeller, 
are under the wings, so they take no cabin 
space, The Kaman K-190 utility helicopter, 
at right, uses the down wash of its twin 
rotors to spread dust evenly over crops. 


How to Weigh a Skyliner. If you 
are buying 80,000 pounds of Stratoc ris 


d, That is why Boeing guarantees the 
poundage of its double-deckers by weighing 
them before delive The Stratocruiser is 
so big it needs three 20-ton-capacity scales 
one under each wing root and a third under 
the nose, Jacks on each scale then lift the 
plane off the ground. 


pter. The 
Helioplane®, below, looks like an ordinary 
plane, It can take off and land, however, in 
little more space than a helicopter, A tennis 
court can serve as an airfield and the little 


»pter H ‘s Churn Air. 
pretty pattern shows how air flows past 1 


pair of coaxial helicopter blades when 
they're increasing thrust qu It is an 
actual photograph, st st a black 
background, of ‘ba dust being 


whipped around by the air stream of a lab- 
oratory model, The National Advisory Com- 
mittee for Aeronautics made it as part of a 
study of the air flow of rotor systems, 


plane can clear a five-story building 100 
yards from its starting point, It can fly as 
slowly as, 27 m.p.h. without stalling. Otto 
Koppen, of MIT, and Dr. Lynn Bollinger, 
of Harvard, designed the phine. 


Steam Now 
Cools. Too 


HE steam that warms buildings in the 

wintertime n now be used to cool 
them in the summer. In a new kind of ai 
conditioning plant, steam, instead of elec- 
tricity, does most of the work. The steam 
may come from the building’s heating 
plant, from a city central-steam system, or 
may even be waste steam from industrial 
processes, 

The new system cools by evaporation— 
just as nature does—making use of the fact 
that heat is absorbed when a liquid turns to 
vapor, Heart of the machine is a chamber 
where water at room temperature is sprayed 
from nozzles, chilling itself by evaporation. 
The chilled water, piped as a refrigerant to 
individual room-cooling units, cools the air 
they circulate, 

Up to this point, its principle is similar 
to that of other refrigerating systems, But 
it has no compressor to turn the vapor 
formed in the evaporation chamber back 
into liquid. Instead, the vapor is removed 
by a chemical solution—a solution of an inor- 
ganic salt—that has the property of absorb. 
ing water vapor, The steam is used to re- 


CONDENSER 


EVAPORATOR 


Diagram shows features of new air-condition 
ing system separately, for simplicity. In actual 
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ir conditioner, powered by 
ies chilled water to room-cooling 
large insulated pipe beside operator. 


Compact new 


steam, suppl 
tits through 


concentrate the resulting diluted solution, 
for use again, by boiling off the water, This 
boiled-off water is then condensed and put 
back in circulation. 

The new air-conditioning system was de- 
veloped by the Carrier Corp, for use in 
office buildings, factories, and department 
stores. It has few moving parts—mainly 
pumps for circulating the liquid, Vir- 
tually noiseless and vibration-free, it may 
be installed on a building's roof or on any 
floor, as well as in the basement. A single 
unit is able to air-condition areas of from 
34,500 to 60,000 square feet. END 


CONCENTRATOR 


machine, one chamber contains evaporator and 
absorber; another, concentrator and condenser. 


‘The floating repair dock is shown above moored 
to Grand Coulee’s spillway, seen ‘at right. Still 


undergoing tests, it won't start to work on under- 
water repairs until autumn, when flow slackens. 


Barge to Fix Coulee’s Toe 


Wen Washington State's giant Grand 
Coulee Dam was being built across the 
path of the Columbia river, powerful cur- 
rents tossed boulders and gravel into the 
curved toe or “bucket” at the bottom of the 
spillway. They wore away the massive under- 
water masonry just as a grinding wheel wears 
away metal. 

To get at eroded areas 70 feet under the 
swirling waters, Coulee Dam engineers have 
built a huge, 1,500-ton floating caisson that 


Cutaway below 


will give workmen direct and dry access to 
the concrete shelf. It consists of a barge from 
which is lowered a steel working chamber. 
The chamber fits snugly against the curved 
bucket, making a water-tight seal. Its open 
bottom covers 6,750 square feet. 

When the water has been removed by 
pumping machinery contained in two chim- 
ney-like shafts, workmen descend on an elec- 
tric elevator through a third shaft. A fourth 
shaft is a hoistway for building supplies. END 


| Fed into the hopper of the pretzel-making ©) Rolled into a “snake” by belts moving in 
machine, dough is extruded through an open- +“ opposite directions, dough drops to front of 
ing at the ‘hopper’s side, and ut into proper machine and is picked up by gripper fingers 

lengths by a revolving knife ‘They wrap it around a pair of shaping wheels, 


Machine Speeds Pretzel Bending 


HERE are more crunchy pretzels to 

munch when you sip long, cold drinks 
this summer, thanks to a new automatic 
pretzel-twisting machine that rolls and ties 
them at the rate of 50 a minute—more than 
twice as fast as skilled hand twisters can make 
them. Developed by the American Machine 
& Foundry Co., of New York City, the pretzel 
bender is helping to meet the increased de- 
mand of pretzel lovers, who eat millions of 
pounds each year. On this and the following 
page is the story of how pretzels march from 
raw dough to baked twist. 

After the machine’s mechanical hands have 
bent the pretzels into shape, they ride on a 
conveyer belt past a battery of infrared lamps 
that make the dough rise quickly. (Ordinar- 
ily, fresh dough has to set for a long period 
before rising.) Following the infrared-lamp 
treatment, pretzels are boiled in a salt solu- 
tion at 225° F. to expand the dough and give 
it a toasty color. Then they pass underneath 
a hopper that lets fall a shower of rock salt. 
Finally the pretzels ride into a gas-fired oven, 
90 feet long, for baking. 


This bank of 15 machines, set up in a Balti- 
more bakery, twists 750, a minute, Diago- 
nally over a endless belt, each 

machine makes a row of the biscuits. 
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ona 


ing motion of human hands, _ back to its original position while the other grip- 
the gripper fingers cross over, looping the per finishes knotting the pretzel. The pretzel- 
pretzel to give it the twist. Having completed forming wheels then pivot downward, drop- 
its tying action, one gripper (above) swings ping the tied pretzel onto a metal plate 


other dough snake, 
etzel revolves, drop- © the pretzels, which have been boiled in a 
belt that carries it saline bath, now receive a shower of rock salt 
and baking processes. from overhead hopper before moving into oven. 


ing on a wire- 


fingers grasp a 
holding knotted p 
it onto a conv 

igh boilin 


6 Through an observation door (below) in 7 Worker eatches baked pretzels in a carton 
the lower part of a gas-fired oven 90 feet as they fall down a chute to a weighing 
long, inspectors can check baking of the pret- mechanism that measures them in 12-02. lots 
zels as conveyer belt moves through the oven. Box is then closed and wrapped in cellophane. 


Fabric Reel Spreads Cloth 


In's mighty hard to unroll a big bolt of cloth 
by hand, But this large machine does it at the 
touch of a finger. Gliding along an 84-foot- 
long pattern-cutting table, it spreads a heavy, 


Wateh Is Always Fully Wound 


Tue merest motion of the wearer's wrist 
keeps a new, lady’s wrist watch fully wound 
—thanks to the unique mechanism at the 
right. It is difficult to design a woman's self- 
winding watch, both because of its small size 
and because most women carry their hand- 
bags on the left—wrist-watch—arm, reducing 
the motion that keeps the mechanism going. 
Now Eterna claims to have solved the 
lem with a weight, attached to a matchhead- 
size mount having five tiny ball bearings, that 
swings in either a clockwise or counterclock- 
wise circle to wind the mainspring. If taken 
off the wrist, the watch will run for 40 hours 
before needing rewinding. 


Jacket Floats Victim Face Up 


‘Tuts British self-righting life jacket keeps 
you afloat face upward even if you're uncon- 
scious, lessening risk of drowning. You slip 
the collar over your head after strapping on 
the jacket. The hose seen at left on the jacket 
lets it be blown up by mouth should the in- 
flating device—a small, gas-filled cylinder— 
fail to operate properly. 


60-inch-wide roll of fabric in even layers. 
The bolt is threaded through rollers and 
aligned by guide bearings that roll against the 
table edge. The spreader was developed by 
United Air Lines’ employees at the mainte- 
nance base in San Francisco. 


New Liquid Dulls Pants Shine 
Here's one way to get that mirror look off 


the seat of your blue-serge pants. Killshine® 
is said to soften the fibers temporarily so that 
they can be brushed back to their original 
unflattened shape. This restores the nap and 
dulls the shine. Made by tex Products 
Corp., of New York City, the nonflammable 
liquid comes with a special applicator. 


An ultrasonic radar flight simulator in operation at Naval Air Station, Los Alamitos, Calif. 


Copycat Radar Scans 
20 Miles in 8 Inches 


Sound waves bouncing in water tank 
give blind-bomber trainees realistic 


scope pictures from plastic maps. 
By Andrew R. Boone 
Y bouncing “silent” sound waves off a 
plastic map at the bottom of a small tank 
of water, U. S. bomber crews can spot on 
their radar scopes a target halfway around 
the world—without leaving their classroom. 

What happens is this: 

The sound waves in water act much like 
real radar pulses, except that they travel only 
1/200,000 as fast. The result is a kind of 
slow-motion radar that is scaled down in 
both speed and range to operate within the 
confines of a classroom. By placing different 
map sections in the water tank, bomber 


trainees can make simulated flights over any 
spot in the world. 

Since the sound waves travel 1/200,000 
as fast as radar, the relief maps are built on 
a scale of 1 to 200,000. Thus the maps are in 
the same ratio to real terrain as the sound 
waves are to real radar. Cities, seacoasts, and 
other landmarks are represented by Carbo- 
rundum® crystals and glass beads, both ex- 
cellent for reflecting sound waves. 

Heart of the device is a quartz-crystal 
“airplane” from which the sound waves are 
radiated. Suspended in the water from a car- 
riage sliding on tracks, the crystal can be 
moved anywhere around the tank to simulate 
the course of an airplane. Its “pilot,” standing 
at a control panel, can direct its path and feed 
in all types of flight conditions by means of 
motor controls. Thus, the instructor can 
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not only set up problems, but can also feed 
in their solutions as the mission progresses. 

Operation of the device is simple: a pulse 
from regular radar equipment is directed at 
the quartz-crystal “airplane.” The crystal vi- 
brates at 15 megacycles for one microsecond, 
or millionth of a second. This creates ultra- 
sonic waves (sound waves above the audible 
range) directed at the underwater map. The 
echoes that bounce back are received by the 
crystal vibrator, transformed again into elec- 
trical impulses, amplified, and fed into ordi- 
nary radar scopes. The scopes then show the 
students exactly the same radar pictures that 
would unfold before them if they were speed- 
ing along on a real mission. 

In addition to the underwater map, a sec- 
ond, flat map, duplicating it, has been drawn 
on a sheet of glass that covers the top of the 
tank. Small lamps on the moving carriage 
below shine up through this map and show 
the precise position of the “airplane” at all 
times, And underneath the glass map is a 
large piece of paper on which a pen traces a 
continuous course of the flight. 


Tempest in Teapot 


You can also play tricks with the Ultra- 
sonic Trainer. A ragged-edged square of cot- 
ton dropped into the tank of water produces 
a realistic “storm front.” A sprinkling of table 
salt creates the effect of radar “window jam- 
ming,” achieved during the war by spreading 
aluminum foil from other aircraft. Airplanes 
in flight, singly or in formation, are simulated 
by dangling single Carborundum crystals by 
human hairs from tiny corks. A small metal 
strip, & inch wide and one inch long, looks 
like a bridge when placed across a river; a 
longer strip would be taken for an air strip. 
Grains of sand, placed on the non-reflecting 
map areas that represent water, come out on 
the scope as ships or convoys. 

The simulator aids training in many ways. 
It saves money by cutting instructional fly- 
ing. It saves time. By hooking up a num- 
ber of scopes to the amplifier, dozens of stu- 
dents can be trained at one time and kept 
proficient in the interpretation of radar pic- 
tures and the maintenance of constantly 
changing and improved radar equipment. 

Lt. Ben G. Lewis, electronics officer at 
California's Los Alamitos Naval Air Station, 
where scores of reservists watch the radar 
“pips” move across the scopes, says: “When 
radar first reached us, we learned only by 
flying. Now we can sit in armchairs and 
watch the world go by.” END 
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Ultrasonic map is a plastic sheet built up with 
sand and varnish where “radar” reflections are 
desired. Below, blobs of Carborundum crystals 
are glued on to represent cities and other targets. 


Naval officer below is making adjustment to 
the airplane simulator, or carriage, that mo to interpret various pat 
in any direction over the tank. ible to identify the “pips’ 
it and submerged in water is the qua tal. stals representing a large variety of targets. 


“Dipper Stick” Made of Pipe 
Huce power shovels now have “dipper 
sticks”—the long arms—made of pipe instead 
of the usual braced girders. The cylindrical 
sticks are just as strong and much lighter. 
The stick for this giant shovel, made of 
several cylinders welded together, was rolled 
by National Annealing Box Co. on a machine 
developed by Baldwin Locomotive Co. 


Truck Tests Army Tanks’ Pull 


A 60-ron self-propelled dynamometer — 
biggest in the world—tells Army Ordnance 
engineers how powerful their trucks and 


re 


ot a: ference 


Tester Twists Girders 


Tus machine twists heavy steel girders 
the way you wring out a wet bathing suit. 
The world’s largest torsion tester, it is now 
being used at Lehigh University to learn more 
about the torsional, or twisting, strength of 
structural units. This is important in railway 
bridges, for example. 

In Lehigh’s giant twister, the test piece is 
clamped at one end to the stationary part of 
the machine. A drum, turned by an electric- 
powered press, twists it from the other end. 
Electric strain gauges measure the torque. 
The machine, which takes specimens as big 
as 16 feet long and four feet in diameter, can 
exert 2,000,000 pound-inches of twist. 


tanks are. It exerts a 60,000-Ib. pull at speeds 
up to 45 m.p.h. Test vehicles pull against the 
dynamometer, whose 19 electric generators 
create accurate resistances. Cameras in the 
huge cab record test data. 


New Bleeks Make Walls Fast 


Cement blocks have been crossed with 
pouring forms to produce a new building ma- 
terial. Called Klee-blocks®, the units consist 
of two 8- by 16-inch pieces of concrete held 
rigidly apart by steel connecting rods (right, 
above). The rods are adjustable so that the 
thickness can be varied. 

The Klee-blocks essentially make a perma- 
nent form for various types of concrete walls. 
The blocks are laid without mortar, and the 
hollow centers can then be filled solid with 
poured concrete, creating a strong, steel- 
reinforced wall of the monolithic type. 

Another Klee-block wall has a sandwich 
core—two layers of insulating cardboard with 
poured concrete between. This core leaves 
the corrugations in the inner faces of the 
block empty, for use as raceways for wires 
and pipes or as ducts for hot or cold air. 
Lower photo at right shows these two types 
of “filling” and an unfilled block. 

Klee-blocks, which can be shipped un- 
assembled or assembled, are made by the 
Klee-block Corp., Belfast, Me. 


Machine Scrubs Sidewalks 


Suorrers will walk across extra-clean 
sidewalks to enter the snooty shops on New 
York's upper Fifth Avenue. The walks are 
to be scrubbed by an adaptation of the stan- 
dard street-cleaning machine. It sprays chem- 
icals and water on the walk, then two brushes 
scour the pavement. One is a five-foot cylin- 
der brush; the other (visible at left) is a 
circular brush that gets into the angle be- 
tween building wall and street. 


Train Travelers Can See Speed 


‘Travetens between Washington and Chi- 
cago will be able to keep tab on the engineer 
if they ride the Baltimore & Ohio’s New 
Columbian trains, The Strata-Dome® car, 
which gives passengers a bird's-eye view of 
the scenery, also has an instrument panel with 
a speedometer. The other dials (center in 
above photo) are a clock, an altimeter (so 
you can tell how high you are when you cross 


the Alleghenies), and a barometer. 
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By Walter F. Oakes 


NEW ice-making machine freezes ice so 
fast you can see it grow. 

Invented by Prof. John R. Watt, of the 
University of Texas, it can squirt out a ton 
of ice a day—like toothpaste from a tube— 
50 percent cheaper than standard equipment 
makes ice. 

‘The secret of its speed lies in freezing the 
water from the inside out, where old methods 
freeze it from the outside irs. Just as nature 
forms hailstones, the Watt machine wraps 
successive thin layers of ice around a core, 
building big blocks at 30 times the usual rate. 

Today most ice is made by suspending 
large cans, each containing 300 pounds of 
water, in pools of very cold salt water. It takes 
40 hours for a can to freeze solid because the 
ice first forms around the edge, creating an 
insulating layer that slows freezing of the 
inner water. This low production rate, plus 
the labor involved in emptying the cans, adds 
to the cost of i 

Prof, Watt's machine both speeds the proc- 
oe and eliminates most of the handling. To 

pre-chilled water fills a freezing cylin- 
fae anes like an upside-down pyramid. Re- 
frigerant in the cylinder's hollow walls freezes 
this water solid. Then a ram in the bottom of 
the cylinder lifts the ice block a quarter-inch, 
shearing it away from the sides of the cylin- 
der. Because of the tapered shape, this lifting 
creates a thin space between the raised block 
of ice and the steel walls. Water flows into 
the space and quickly freezes to the ice block, 
forming a new layer—called the “incremental 
film”—on the lower sides and bottom. Then 
the ram lifts the ice block again, and the 
process is repeated. Automatic blades slice 
off blocks as they rise out of the cylinder. 


cubes, and other small forms that are not as 
suitable for refrigerating railroad food cars 
and other of the most common ice uses as the 
big blocks frozen by this machine. 
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nds on tapered 
at bottom lifts 

at fills with water 
block 


ine at the bottom through 
thy sma pipe. It is chilled by passing 
over refrigerating coils before flowing into the 
reservoir that feeds it to the freezing cylinder. 


Measures Out 
Just One Dram 


sl Nycsed automatic pipette transfers exactly 
one dram of perfume-to the drop— 
from a large bottle to a small one. De- 
signed for use at a sales counter, its in- 
genious principle might also be used in 
laboratory measuring devices. Squeeze 
and release its bulb, while holding a finger 
over a discharge pipe, and its chamber 
fills with liquid from a bulk container. 
Take your finger off the pipe, and excess 
liquid drains back until the level falls be- 
low the top of the central drain pipe—leav- 
ing a precisely measured quantity to be 
poured out. It is made by Schindler 
Stamping and Toy Co., of Cleveland, O. 


Place center tube in 
liquid, cover dis- 
charge tube with fin- 
ger, and measurin 

chamber fill 
when bulb is pressed 
(1) and released (2). 
Lifting finger (8) 
breaks suction and 
excess liquid drains 
back into container. 


Exactly one dram of liquid remains in meas- 
ure, which is inverted (4) to pour it out. 


Here, the measure is shown in use for trans- 
ferring perfume from flask to small bottle. 
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Algae Work for Science 


, One of the simplest forms of plant life, 
made radioactive, will give scientists a new 
tool for probing the secrets of life processes. 
Algae are being “tagged,” then fed to re- 
search animals. It is hoped that they will 
reveal details of animal metabolism. In the 


Photo Eye Starts Ri 


‘TRACK-MEET events are guaranteed a fair 
start by the photoelectric-cell device shown 
below. It not only automatically fires the 
starting pistol, but blows a foul horn on any 
contestant who tries to beat the gun. The 
photo-eye light barrier is beamed along the 
starting line in front of the runners to a 
reflector placed on the opposite side of the 
track. Also used successfully in swimming 
meets, the portable, battery-operated unit is 
made by the Electric Eye Equipment Co., of 
Danville, Il 


ers 


photo above a researcher at the “isotope 
farm” of the Argonne National Laboratory 
in Chicago is preparing a mixture that cre- 
ates radioactive carbon dioxide. Pumped into 
a culture medium of algae, this makes them 
radioactive. A limited quantity of these algae 
is being made ready for use by qualified 
scientists and research institutions. 


A Big Tankfual of Volts 


Furvne billion-volt X-ray machines may 
be foreshadowed by a new type of General 
Electric synchrotron of 300,000,000 electron 
volts. Called a “nonferromagnetic synchro- 
tron,” it dispenses with the usual massive 
electromagnet of many tons’ weight. Instead, 
it employs the magnetic field of compara- 
tively lightweight, solenoid-type, current- 
carrying coils within the compact cylindrical 
vacuum tank below. The same tank serves 
as an accelerating chamber for electrons, 
eliminating a separate “doughnut” tube. 


Firemen Take 
Train to Fires 


HESE firemen go to a fire on a railroad 

train—one that's painted bright red, natu- 
rally. They are part of the fire-fighting force 
of the British Railways, which includes 7,700 
men in one region alone. 

Recently re-equipped with the latest types 
of fire-fighting apparatus, the red trains can 
be on their way at a 60-m.p.h. clip within 
five minutes after an alarm. Each carries 
8,500 gallons of water, miles of hose, foam 
units for oil fires, and mobile pumps that can 
deliver 350 gallons a minute. 


Special equipment car has hose, ladders, foam 
units, ts, hand pumps, and 350-gallon- 
per-minute motor pump. Note big doors behind 
mobile pump that open up entire end of car. 


Helmeted fire ape of the railroad stage a 
demonstration in the yards. This protection force, 


Bright red fire trains of the British Railways 
we ce need to fight fires on railroad prop- 
behind engine carries the 8,500-gallon 

= Cali others hold crew and equipment. 


A ramp lets the powerful mobile pump down 
from the equipment car. Men at left 
slowly with the help of a block and tackle, while 
others behind the pump guide it into place. 


numbering many thousand men, is kept on stand- 
by duty for quick response to emergency calls, 


DJ revesrat 
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A theater movie projector, like this 775-Ib. 
Simplex®, produces its pictures-and-sound show 
with a light source, an intermittent mechanism 
that throws a fast succession of still pictures on 
the screen, and a system for converting light 


variations into sound. Here an operator is finish- 
ing the threading procedure, taking the film 
leader as it comes down from the sound head 
and attaching it to the take-up reel. Note the 
ducts that lead heated air from the lamp house. 


How Motion Pictures 


By Devon Francis 
PS photos by Hubert Luckett 


HE next time you go to a movie, begin 

watching the upper right-hand comer of 
the screen about 19 minutes after the feature 
goes on. If your eye is sharp, you will pres- 
ently see a dot — white if the background is 
dark, or black if the background is light. It 
will last for only about 1/6 of a second, and 
eight seconds later another dot will flash by. 
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These dots are cues used by that past master 
in the art of legerdemain, the projectionist. 

The first dot warns that it is almost time 
to switch reels. The second one signals the 
instant to do it. As it appears, the operator 
neatly chops off the image being thrown on 
the screen by one machine, together with its 
sound, and cuts in the image and sound from 
‘a second machine. He does it so deftly that 
the audience, preoccupied with heroine or 
hero, is unaware of the transition. 


Film path through the “mechanism”—trade lingo 
for the intermittent film-transpo d the 
sound head is shown here. Each frame of film is 
projected for about 1/45 second; iMusion of 
movement comes from eye's persistence of vision. 


ANNING 


In sound he 

on film strikes photoelectric cell, giving fluctuat- 
ing currents that are amplified and fed to speak- 
ers. Sound track may be either bands of vary- 
ing transparency or a jagged opaque pattern. 


Are Projected 


The projectionist is a magician. His main 
prop is an elaborate, costly machine designed 
to kid our senses with an illusion of reality 
To throw the shadows from a film strip on 
a screen, and to make an eye “see” them 
move, costs even a small, two-machine thea- 
ter, with sound equipment, about $8,000. 

Modern theater projectors have come a 
long way since the invention of the zoetrope 
in 1853, They have come a long way, in fact, 
since the kinetoscope and cinematograph be- 


fore the turn of the century (PS, Dec. 1897, 
pp. 177-188). 

A projector consists of three essentials—a 
lamp house, a film-and-shutter mechanism, 
and a sound head. The first provides the in- 
tensely bright light required. The second 
shoots 24 separate still pictures a second onto 
the screen. And the third converts the squig- 
gle of the sound track into minute electric 
currents that, greatly amplified, produce » 
the sound. 
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Paste! beste ceos:aze wre: cattons fu Sooet 
highly polis reflector. A shield protects re- 
rom splatter when 65-amp. arc is struck. 
keeps carbons 


ly spaced as they 
burn back; pair lasts for al three reels. This 


two-kw. arc gets really hot — about 5,500° F. 


A projector is a complex, semi-automatic 
robot. The switch in reels and machines, for 
instance, occurs when the operator steps on a 
foot switch and triggers the “change-over.” 
Solenoids in the machine being shut down 
operate a “douser” that cuts off the light and 
switches off the sound head, while other de- 
vices cut in the second machine at the same 
precise instant. The entire change-over may 
take less than 1/20 of a second. 

Even the notification that the reel is near- 
ing its end and that the synchronizing dots 
are due on the screen is automatic. When the 
upper (supply) reel is full it turns at 22 r.p.m. 
When it’ ‘empty it turns at about 85 
r.p.m, The effective diameter of the film whirl- 
ing on the reel has shrunk; the mechanism still 
takes the same amount of film per second, but 
it now takes many more turns to supply it. 
When the reel builds up to about 75 r.p.m. a 
bell or buzzer, set off by a centrifugal speed 
trip, tells the projectionist to stand by for 
the change-over. 

He is prepared. He has threaded the sec- 
ond machine. He strikes and adjusts the arc 
in the second lamp house. In a moment he 
switches on the current to start the second 
machine rolling and bring it up to speed. 
Practice tells him when his 20 feet of “leader” 
—the part of the film the audience never sees— 
will have run past the film gate and through 
the sound head. The leader has three parts— 
@ protective leader that can dangle on the 
floor and get dirty in the threading process, 
an identification leader that shows if the reel 
is in sequence; and a synchronizing leader 
that overlaps the action of the reel running 
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The DC supply, usually provided from a rec- 
tifier or motor-generator set, is used for the 
lamp-house arc. An ingenious variable-speed 
motor feeds the positive carbon into the arc 
at just the rate that the carbon is burned, 
maintaining a constant level of illumination. 
Variations in the amount of current in the 
arc, which depends on the distance between 
carbons, cause this motor to change speed. 


Projectors Still Require Supervision 


The projectionist isn’t idle between reel 
changesp Like everything mechanical, pro- 
jectors require supervision. Despite its auto- 
matic feed, the arc may need occasional 
attention. Or the sound level in the theater 
may grow too high or low. This may be due 
to an increase in the size of the audience; an 
almost empty house needs less sound than a 
full one, because human bodies and clothing 
absorb sound waves. Or the audience may be 
one that knocks itself out laughing at a come- 
dian, drowning out the sound from the big 
speakers by the screen. In most theaters the 
projectionist has a sound-monitoring speaker 
in his booth, but often the actual level is fixed 
by ear from the auditorium, the operator 
being phoned to lower it or boost it. 

Another of his jobs is to check the focus 
of the picture. Even though the lens-to-screen 
distance is constant, minute variations in 


Intermittent movement, which is removable as 
a unit, is the heart of a projector's film- 
ing mechanism. Its ob is to pull a frame of fi of film 
down halt it brie, and then pull down another 

Ak-hp. AC motor 


and do this 24 times a 
powers this m and the take-up reel. 


thickness of the film stock may destroy sharp- 
ness of the image. He takes care of that with 
a micrometer focusing screw. 

Improvements in both projectors and pro- 
jecting techniques have largely eliminated 
the film breaks or misframings that, in days 
gone by, caused audiences to stamp their 
feet or clap in impatience. With a well-main- 
tained projector, these troubles are almost 
always attributable to faulty splices, and to- 
day no operator worth his salt will let a de- 
fective splice leave his hands. 

Film fires are also almost unknown these 
days, The film races past its scorching hot 
light source at 90 feet a minute. An auto- 
matic fire shutter, also triggered by a cen- 
trifugal governor, drops down between light 
and film if for any reason the speed falls to 
50 or 60 feet a minute. Even if the film should 
catch fire, it can burn only in the projection 
mechanism and sound head. Fire rollers at 
the exit from the top magazine and the en- 
trance to the lower one keep any fire from 
spreading. As an added precaution, there are 
magazine doors that deny the spooled film an 
adequate oxygen supply. 

The fact that shows in big theaters or little 
neighborhood houses alike are almost always 
run off these days without breaking the illu- 
ston of reality is a testimonial to both the 
machines and their operators. Only in the 
case of major breakdowns or current failure 
does a show have to close down, and these 
contingencies are rare. The magic machine 
that creates mass illusion for millions of 
Americans each week does its intricate job 
with high precision. END 


Taken apart, the intermittent movement looks 
like this. A gear-driven eccentric pin in the le 
hand section flips over the slotted star or 
ght-hand part. The pin turns con- 
wheel turns only as the pin 
engages it, moving the film ahead one frame. 


A complex gear in modern 
jectors, as this view view rot left fone oft at mechani 


shows. Many parts run bathed in oil, and elabo- 
rate seals are needed to keep oil from film pas- 
sages. An oil-damped flywheel aids the constant- 

motor in maintaining correct sound pitch. 
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Plant Chops Old 
Bottles for New 


MASHING old bottles can be a bigger 

job than you'd think. Breaking and 
washing half a million every day requires a 
$250,000 plant especially designed for this 
important industrial process. 

4 South Gate, Calif., scrap-glass dealer, 
M. L. Sessler, has built a new, almost com- 
pletely automatic plant that does just that. 
At one end it takes in used glass; at the other 
end it pours into railroad cars smooth, clean, 
reclaimed glass, called cullet. (The name 
comes from “collar,” the piece remaining on 
an old-time glass blower’s pipe after he had 
finished blowing a bottle.) Cullet is added to 
the batches of raw materials in making glass— 


glass, 
Hoting itty entre S00 = ped 
it into pair -ton-caj ity concrete 
hoppers that feed the crushing plant. 


‘a new bottle may contain up to 40 percent. 

In the Sessler plant, old glass passes 
through a series of washers, a crusher, an‘ 
under an electromagnet (to pick out stray 
metal), as shown in the drawing and photos. 
Human hands touch the broken glass only to 
pick out the last bits of foreign material. 


Under the hoppers, 
glass out of these openings onto 30-in. conveyer 
belts. Each of these vibrators can shake about 
three tons of glass out of its hopper every hour. 


The glass next falls into this crusher, 
whose jaws snap raw material into two- 
inch pieces. A second magnet then picks 
out metal knocked loose in crusher. 


. mare 
The belts carry their loads to elevators 60 feet 
high (above) that lift the glass onto a second 


conveyer. Conveyer feeds glass to the first washer, 


shing, the scrap material passes under 

magnet that pulls out bottle caps, ea 
and other metal and makes them stick to the be 
The belt then delivers them to a waste hopper. 


This is cullet after final, two-step washing, and 
inspection, ready for shipment to bottle maker. 
The cleaning process rubs off sharp edges s0 
that it can be handled without danger of cuts, 


Construetion of the world’s largest pumps starts 
with this wooden core box. Made of Honduran 
mahogany, it forms the sand core of the mold 
in which the impeller wheel of the pump is cast. 


‘The cores are carried by an overhead conveyer 
‘into an oven to be baked hard. This core is one 
of seven that will create the seven water pas- 
sages in the 14-foot-diameter impeller wheel. 


Biggest Pumps to Lift 


River into 


By Andrew R. Boone 


making water from the Columbia River flow 
in a channel unused for at least 300,000 
years. They will lift water from Lake Roose- 
velt—formed by Grand Coulee Dam (PS, 
Feb. ’36, p. 11)—about 270 feet over a hill 
to an irrigation reservoir. This water will 
turn more than 1,000,000 acres of near-desert 
into some of the world’s best farm land. 

The last time Columbia River water flowed 
through this area—a plateau called the Big 
Bend, around which the river now circles— 
was in the Pleistocene epoch, when huge 
glaciers covered most of North America, One 
glacier grew across the river, right where 
the man-made dam is now. The water piled 
up behind this ice block until it finally over- 
flowed the surrounding hills and cut a new 
channel. The Columbia ran there a long 
time, wearing the hill passage down to a 
sharp gorge a sixth of a mile deep called 
the Grand Coulee. But eventually the glacier 
melted, the Columbia went back to the chan- 
nel it had used before —and uses today — 
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Wasteland 


and the Grand Coulee was left high and dry. 

the giant pumps are running, water 
will again fill the Coulee. It will serve as the 
reservoir, feeding canals that are to carry 
the irrigation water to the farms. Experts of 
the U. S. Bureau of Reclamation, which 
planned the project, estimate that the new 
farm land created in this way will be equiva- 
lent to adding a whole new state to the Union. 

Almost everything about the Grand Coulee 
undertaking is the world’s biggest. The 
pumps are at least eight times larger than any 
similar ones. Each can handle more than 
enough water to supply all New York City. 
Grand Coulee Dam is the biggest ever built, 
and the biggest masonry structure of any kind 
ever built—more than five times the size of 
a huge Egyptian pyramid. It will produce 
more electric power than any other. 

The first of Grand Coulee’s 12 pumps is 
expected to be installed next year. Made by 
the Byron Jackson Co. and the Pelton Water 
Wheel Co., each pump will have a 14-foot 
impeller wheel driven by an individual, 
65,000-hp. electric motor. Power will come 
from the dam's own generators—making the 
Columbia lift itself by its bootstraps. 


are “risers”—extra steel left in 
mold, All excess like this is late 


The impel xt 


After machining has cleaned off 20 tons, impel- Head eover, weighing 38,000 lb., will keep water 
ler still weighs nearly 30 tons. It is one of 12 in pump from rising into motor room. The drive 
that will divert part of Columbia River over shaft passes through center hole; three small 
270-ft. hill into ice-age channel in Grand Coulee. holes provide access to oil reservoir in pump. 


LD LMT. Lise 
LU WE 66200 


Railroad flat car is needed to move lower cover _ stalled, it will be attached to suction elbow 
to shop for final machining. When finally in- bringing water from Lake Roosevelt to the pump. 


toe 


Fast New Train 
Runs on Tires 


LLING on pneumatic tires, a French 

six-coach train of new design makes 
high-speed travel luxuriously joltless and 
quiet. Cars have 20 wheels apiece, each with 
a tire riding on top of the rail with an inner 
metal flange to guide it. Tires have tubes and 
are rim mounted. A flat need be changed only 
at the end of the run, the other tires easily 
taking the load meanwhile. Separate electric 
rail-contact shoes and axles close track sig- 
nal circuits. Tires are inflated to between 
120 and 140 Ib, per sq. in. Each carries a 
load of more than 2,600 Ib. and has a life of 
about 21,000 miles. Going at 50 m.p.h., the 
train can stop in 390 ft., thanks to its light 
weight and the way the tires grip the track, 
three times as well as steel. 


Pneumatic tires roll over the rail joints without a jolt. Shoe, between tires, wor 


Speeding at 75 m.p-hw passengers can converse 
without ‘raising 

Sod rebier vortbalos between coches got ccsdlt 
for quiet and comfort. Easy riding qualities per- 
mit lighter car structure. Elimination of noise 
insulation also saves weight. Thus load reduction 
required by pneumatic tires is partially made 
possible by the tires themselves. 
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an FB.L Suspect 


Even as you and I, a G-man can run into a snag. But a 


fast bit of headwork by Gus gets this agent off the hook. 


By Martin Bunn 


US WILSON slipped the socket wrench 
into a pocket of his coveralls, wiped his 

hands on a wad of waste, and took the iden- 
tification card the young man offered him. 

“F.B.L,” Gus said, 

“That's right,” the man answered, pocket- 
ing the card. 

“Okay, Mr. Harcourt,” Gus said. “What 
can I do for you?” 

“Td appreciate your help in a matter I'm 
looking into. Know the Acme plant?” 

Gus nodded. 

“Know what they're doing there?” 

“Heard it was something hush-hush.” 

“That's putting it mildly,” Harcourt 
grinned. “Anyway, here's my problem. A lit- 
tle after midnight last night, someone tried 
to break into the department of the plant 
where top-secret work is done. If he'd suc- 
ceeded . . . well, it wouldn't have been so 


& 

“But where do I come in?” Gus asked. 

“I'm getting to that,” Harcourt went on. 
“There was a slip-up last night when the late 
shift of plant guards came on duty at mid- 
night. Man named Joseph Swinton, a retired 
cop, was late. By the time he got there in a 
taxi—at 12:30—the excitement was over. The 
break had failed and whoever tried it had 
made a getaway.” 

“I still don't see where I fit in,” Gus said. 

“Swinton lives in a tourist court near here,” 
the agent said. “His story is that he couldn't 
start his car and had to call a taxi to take him 
to the plant. I’d like you to check over his car 
and see what's wrong.” 

“Till take a look,” Gus said. 

“The whole problem hinges on that car,” 
Harcourt explained. “Did the person who 
tried to break in know that Swinton wouldn't 
be on the job? If so, how did he know? And, 
most important, was it true that Swinton 
couldn't get his car started?” 
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“Maybe I can tell you and maybe I can’t,” 
Gus said. “Lots of things could have been 
done to that car between midnight and now.” 

“I think we've got that pretty well cov- 
ered,” Harcourt remarked quietly. “I got to 
the plant just about the time Swinton did. 
The first thing I did was send a man to the 
auto court to keep an eye on the car. No 
‘one’s touched it since then.” 

“That'll help,” Gus said. 

“Got time to take a ride out there and 
look at it?” 

Gus glanced at the clock. “Let's go,” he 
said, 


The Wrong Cottage 

As Harcourt and Gus drove up to the Hill- 
top Tourist Court, a maid was walking across 
the crescent of lawn in front of the office. 
Harcourt asked for the Swinton cottage. 

“That one.” She pointed vaguely. 

Harcourt stopped at the first cabin that had 
a car parked near by. They got out and 
stepped up on Se Soy porch, Harcourt 


looking into the room. A wrinkled suit and 
shirt lay where they had been tossed into an 
open suitcase. On a bureau top were the con- 
tents of a man’s : a wallet, notebook, 
about a dollar in change, pocketknife, pliers, 
and a handkerchief. 

“Sounds like he’s taking a shower,” Har- 
court said, 

Just then a man called from the porch of 
the next cottage. “Over here, Mr. Harcourt.” 

The G-man laughed. “That's Smith, my 
assistant. He must think he’s working with a 
hot-shot cop. Can’t even find the right house.” 

“And in broad daylight, too,” Gus laughed, 
as they walked across the lawn. 

Inside the second cottage they found a 
heavy-set, elderly man slouched on the edge 
of the bed. Smith held the door open for 
them. As they entered, the man got up. 

“This is rough on me, Mr. Harcourt,” he 
said. “I've got a good record and I don’t 
want any bad marks on it now.” 

“Routine investigation,” Harcourt told him. 
“Got to go through with it. You know that, 
Swinton. . .. This is Mr. Wilson. He's an auto 
expert. Mind if he looks over your car?” 

“It’s all right with me,” Swinton answered. 

Smith handed the car keys to Gus. As Har- 
court and Gus walked outside, the agent told 
Swinton and Smith to wait. 

The car was a postwar coupe. Gus slid 
behind the wheel. When he pressed the but- 
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ton, the starter motor turned over but the 
engine didn’t fire. After several tries, Gus 
cut the switch, first noting that the ammeter 
registered when the ignition was on. While 
Harcourt stood by and watched, Gus raised 
the hood and looked over the engine. It was 
spotlessly clean and evidently well cared for. 

“Got any ideas?” Harcourt asked. 

“Not yet,” Gus told him. “Could be any 
one of 

At the carburetor end, Gus disconnected 
the gas line leading from the pump. He 
pushed the manual button on the starter sole- 
noid and a little gas squirted out as the en- 
gine kicked over. 

“Getting gas to the carburetor,” he com- 
mented as he reconnected the line. 

Next Gus turned to the ignition system. 
With the switch on and the solenoid button 
pressed, he used a screwdriver to check for a 
spark at plug, There wast any. Gus flipped 

down the distributor-cap springs and re- 
moved the distributor cap. 


Where's the Spring? 

“There’s the trouble,” he pointed. “The 
rotor spring’s broken off. The distributor just 
isn’t getting any high-voltage juice to dis- 
tribute.” He pulled off the rotor and showed 
it to the C-man. The little blue-steel spring 
leaf designed to make contact with the cen- 
tral cap lead was snapped off short. 

“That happen by itself?” Harcourt asked. 

“Every now and then,” Gus answered. “It 
sometimes happens that a spring will just 
snap. But it’s not very likely, especially on a 
fairly new car.” 

“Could someone have done it deliber- 
ately?” the G-man asked, 

“Sure,” Gus said. “Say, wait a minute. 
Someone must have broken it.” 

“What do you mean?” Harcourt asked. 

“Take a good look at the broken end. See 
how it curls up a bit just at the break? That 
shows it was bent upward until it snapped.” 

“We figured something like this might have 
happened,” Harcourt remarked quietly. 

“Maybe we can check on it further. Just 
minute.” Gus bent close over the open dis- 
tributor and fingered the points cautiously. 
Then he straightened up, nodding his head. 

“If it just broke, the broken leaf would 
have to be in the distributor. That little piece 
of spring isn’t here.” 

Harcourt frowned. “So Swinton could have 
disabled his car to have a good excuse not to 
show up at the plant on time. Let's go see 
him.” 


Harcourt led the way back to the room. 
Swinton was sitting on the bed looking wor- 
ried. Smith was reading a crime comic book. 

“Do any work on your car yesterday?” Har- 
court 

“Work?” Swinton repeated. “Same as I do 
every day—shined it up a little. I like to keep 
a car looking good.” 

“Mechanical work, I mean,” the G-man 
said. 

Swinton shook his head. “Haven't had the 
hood up in a week until she wouldn’t start 
last night.” 

“Keep your car locked?” 

“No, I don’t,” Swinton replied. “I'm always 
around when the car is.” 

“What did you do last evening?” Harcourt 
asked. 


Found: One Broken Spring 


“Read the paper and listened to the radio 
until about nine-thirty. Then I played three 
games of pinochle with Jackson. He owns 
this court.” 

“Did you play here?” 

“No, we played in his room back of the 
office.” 

“Check that,” Harcourt told Smith. 

Smith hurried out and Harcourt led Gus 
out of the cottage. 

“You're sure it couldn’t have been an acci- 
dent?” he asked Gus in a lowered voice. 

“That's right,” Gus said. “If that spring had 
snapped of its own accord, the broken part 
would still have been in the distributor.” 

Harcourt rubbed his chin and looked 
thoughtful. He glanced back into the room 
at Swinton, who had resumed his seat on 
the bed. 

“I guess I'm going to have to hold Swinton.” 

“Wait a minute,” Gus said. “Rememl 
the wrong cottage?” 

Harcourt nodded. 

“There was a lot of stuff scattered on the 
bureau,” Gus went on. 


“I didn’t my particular attention,” Har- 
court said.“ wallet and some change 
and. 

“And | pliers,” Gus finished. “That stuck in 
my mind because most people don’t carry 
pliers around. Let's go take a look.” 

They hurried to the cottage to find the 
occupant—a broad-shouldered blond man— 
packing his suitcase. The articles still were 
on the bureau. Harcourt rapped and showed 
his card. 

“Just a routine check. Mind identifying 
yourself?” he asked mildly. 

The man admitted them. Then he handed 
his wallet to the agent. Gus idly picked up 
the pliers and opened them. 

“Good tool you have here,” he remarked. 
“Used it lately?” 

“Yeah. I pulled out a nail some dope’d 
driven into the wall. Pretty near ripped my 
hide on it,” was the answer. 

Gus moved toward the door, casually hold- 
ing a bit of blue steel before Harcourt’s eyes. 

The big man wheeled and slammed into 
Gus, who, ready for him, blocked a wild 
swing. Harcourt grabbed him from behind 
and expertly pinioned him against a wall. 

The door nudged open behind Gus’s back. 
“Swinton’s story checks,” reported Smith, en- 
tering. “From the noise, I thought maybe 
business was good in here.” 

The big man, all fight gone, didn't resist 
the handcuffs. 

“Looks like I was lucky when I bumbled 
in here, and you were smart,” the G-man 
said after Smith had hustled the prisoner 
away. “How did you know where to find that 
bit of broken spring?” 

“That's where I was lucky,” Gus grinned. 
“It was just a long shot that paid off. When 
plier jaws are greasy, they may hang on to 
any small, light thing they've gripped. Guess 
I just didn’t want to believe Swinton had 
done it. I'd hate to think a guy who keeps an 
engine that clean could be a crook.” END 
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> What About 


Sound deadening and rust preven- 


tion are its major advantages. Here 


y are points to look for if you are 


planning to have the job done. 


Steam cleaning, at the left, removes dirt, 
grease, and rust scale before undercoating 
E'sgoliod. When the car is now, Chis may 
not be required. Car must dry thoroughly. 
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Undercoating? 


HAT can you expect from undercoat- 

ing? Does the job pay on an older car? 
How can you tell whether the material has 
been properly applied? 

Sooner or later, you'll probably wonder 
about such points. Undercoating, the practice 
of spraying the belly of a car with an asphalt 
material, popped up just before the war. It 

now big business. 

Drop into almost any large garage these 
days and you are likely to get a sales talk 
about it. If you buy a new car, the dealer 
probably will suggest undercoating, often 
with considerable enthusiasm. 

This enthusiasm is understandable. At $35 
to $50—the price you pay—the garage can do 
a good job and tum a neat profit. 

Undercoating fills a real need. There's no 
doubt of that. Think back a bit over the years. 
Chances are you have given little attention 
to the grimy expanse of metal underneath 
your car. Rust prevention in this neglected 
region is one big point on which undercoat- 
ing is sold. 

Sound deadening is another. Sprayed into 
cracks and crevices under the car, the ma- 
terial hardens and keeps metal from rubbing 
against metal. Sealed in, the body bolts and 
nuts aren't likely to loosen. Many squeaks and 
rattles disappear. Road and motor noises are 


mi 

On a lighter car, the noise-killing effect of 
undercoating helps give a big-car feel. Drum- 
ming sounds lessen or stop. And by sealing 
cracks in the flooring, it keeps dust from 
swirling into the car. 

Spectacular reports are sometimes heard 
about the way undercoating prevents rust. 
For instance, there's a story about a group of 
factory workers who parked their cars on a 
lot where chemicals had been dumped. Fend- 
ers rotted out in a matter of weeks. Under- 
coated cars parked in the same lot showed 
no sign of corrosion. 

speaking, undercoating has 
greatest value as a rust preventive in coastal 
regions. Salt-laden sea air always lends a 
hand to corrosion. Undercoating also gives 


By R. P. Stevenson 
PS photos by Hubert Luckett 


protection when chemicals are used to clear 
ice and snow from streets. The same is true 
in areas with corrosive soil conditions—in des- 
ert regions, for instance. 

Materials used for undercoating vary con- 
siderably in their makeup. Almost without 
eoeption, all the 20 or so commercial brands 

now on the market have an 
one base. Other ingredients, however, 
vary with the brand. 

Recommendations offered by the manufac- 
turers for applying their materials all follow 


abrasive action of flying gravel, sand, road- 

top dirt, and other debris. 
Others argue that 1/16” is enough if their 
this 


an undercoating job. If the manufacturer of 


Some operators in the past have tried to’ get 
too many coatings out of a single barrel of 


material. 

Two general kinds of undercoating are 
available. In one, the asphalt and other in- 
gredients are carried in a water solution. 
After application, this type must stand over- 
night or longer before the material will have 
hardened enough so that-the car can be 
driven away. 

‘The most common type, however, has an 
inflammable solvent that evaporates quickly. 
Undercoatings of this kind set in a few hours, 
although it may take several days for thick 
areas to harden thoroughly. 

In a wet state, all solvent-vehicle under- 
coatings are inflammable. Smoking, an open 
flame, and welding are taboo in the vicinity 
of a spray operation. When the solvent has 
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HERE'S HOW IT'S DONE 


part of the grease In some 
cases, greasing might be left as the final step. 


automatically attaches to 
edge of masking paper as latter is pulled. 


completely evaporated, the undercoating ma- 
terial is perfectly safe. 

Before any undercoating is applied, the 
metal areas must be clean and dry. Even a 
thin film of grease or dust will prevent good 
adhesion. In time the undercoating material 
will drop away. 

If the car has been on the road for some 
time, steam cleaning should be the first step. 
Some dealers, charge extra for this. Such 
cleaning normally will remove all dirt, grease, 
and rust scale, But it’s advisable for the work- 
man to check over the car, especially the 
fenders, and scour away any remaining rust 
with a wire brush or steel wool. 

Steam cleaning will knock some of the 
grease out of the fittings. Consequently, the 
garage should go over these with a gun be- 
fore turning the car back to you. Overnight 
is not too long for the car to dry after steam 
cleaning. 

While the car is drying, the workman can 
take care of an important preparatory step— 
body tightening. All bolts and nuts should be 
turned up fully. You can be virtually certain 
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be tight, for undercoating 
them up. Sealed in, bolts 

. Note that wheels have 
more working space. 


6. Adjusting equipment, operator is now ready 
for the actual spraying.” Fairly high re 
ig necessary to get a low from the gun. 
(Guns ene Cae sousia pecincaly: og! Gan obs 


the dealer will do this on his own hook. It 
will save the traditional headache of detect- 
ing the elusive squeaks and rattles that fre- 
quently crop up a few months after a new 
car has been delivered. 

On some cars, especially those made by 
Chrysler, you will find a coating of chassis 
black on certain parts under the car. This is 

a protective paint made from a residual as- 
phalt. This must all be washed off to let the 
undercoating adhere properly. A cloth damp- 
ened with gasoline or kerosene does the job. 

Masking paper applied around the lower 
edges of the fenders and body in skirt fashion 
serves two purposes. It prevents overspray 
from hitting your car or another standing 
alongside. It also enables the operator to ap- 
ply the material right out to the paint line 
along the edges without infringing upon the 
paint itself. 

Undercoating should be applied only to 
certain parts. The ones to be skipped are as 
important as those to be covered. Do not let 
the garage coat the drive shaft, transmission, 
oil pan, rear-axle housing, muffler, tailpipe, 


Chassis black, a 
& washed from gas Fig 
solvent so undercoating re 
Not all cars have this protective paint. 


= 
“oh am 

7. Undercoat is ved with slow, steady 

strokes to min even coating. The workman 

feunetiones tose 8. Slastio fone a “ied wh while do- 

ing the job. Spraying takes about an hour 


the brake mechanism, or any of the lubrica- 
tion points. On most of these parts, the coat- 
ing would lock in too much heat. 

You should be sure, however, that an even, 
continuous coating is applied to the fenders, 
fender skirts, gravel deflectors, gas 
rocker panels, flooring, splash pans, vai the 
inner face of the back bumper. The material 
should be sprayed extra thick on the joints 
where a fender meets the body. 

The underside of the hood is usually in- 
cluded in the job, but this is up to you. Here, 
the objective is sound deadening only. 

You may have heard that some fleet opera- 
tors apply undercoating to the oil pan to 
prevent low-temperature sludge. This is true, 
and the idea has proved its value on stop- 
and-go vehicles. But this type of application 
is not advisable for passenger cars, since the 
engine would overheat on long runs. In some 
cases, too, the fire wall is coated. But this 
demands a lot of finicky masking. 

As a rule, a good undercoating job should 
Jast the life of a car. But this rule, like others, 
has its exceptions. Constant driving over 


4. Masking 


sper is attached in skirt fashion 
around eof the fenders and body. This 
pcr pelaranencbageer tary tra 
the paint line without splattering the, finish. 


3. Inside of Ived ts contd to denden engine 
noise. The coating also adds desirable rigidity 
to the thinner sheet metal found on some new 
cars. Car can be driven in a few hours. 


loose-gravel highways may wear through the 
coating, especially if it has been applied too 
thin in the first place. 

Temperature extremes have no apprecia- 
ble effect on the better undercoating mate- 
rials, These usually will not soften to the 
point of dripping unless heated to at-least 
300° F. At the other end of the thermometer 
scale, the materials will not crack unless the 
temperature drops to around 30° below zero. 

Like seat covers, undercoating adds to the 
resale value of a car. Not only will the pros- 
pective purchaser be more apt to like the 
sound and feel of the car, but the lack of 
rusted-out spots will be a point in your favor. 

You probably have wondered what hap- 
pens if you dent an undercoated fender and 
must have it bumped out. Will the under- 
coating present a problem? 

answer is no. The material is quickly 
softened by applying a torch to the painted 
side of the fender. It then can be scrapéd off 
the area where the work is to be done. If 
necessary, body bolts can also be uncovered 
by torch softening. END 
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Open Car Becomes Closed 
Sedan in One Minute Flat 

Tus all-metal convertible, built in Eng- 
land by Col. John Dolphin, can be converted 
from a smart open tourer to a completely en- 
closed sedan in exactly 60 seconds. 

‘As a convertible, the roof lies snugly out of 
sight in the hinged boot. You don’t have to 
be a professional strong man, either, to lift 
the steel roof into position. It just takes.a little 
nudging, since the weight is neutralized by 
counterbalances, Two locks on the windshield 
secure the roof, while rubber sealing makes 
all joints watertight. Dolphin, who contrib- 


uted two important inventions to World War 
Il—a one-man submarine and a folding mo- 
torcycle used by paratroopers—built his un- 
usual car around the chassis of an Allard, a 
standard British automobile powered by a 
V-8 engine of 221 cu. in. displacement. 


Old Motorcycles Race in Great Britain 


‘Two entries in England's 13th annual race 
of historic motorcycles are shown here. Only 
machines built before 1915 were eligible. At 
left is a Beeston Tricycle that was built in 
1899, one of the oldest entries. Its engine has 
a displacement of 10.675 cu. in. Below, an 
early American-built motorcycle —a 1911 
Pierce Arrow — gets away to a flying start 
with the aid of a couple of willing helpers. 
The engine, four cylinders in line, displaces 
48.19 cu. in. 


New Pinch Brakes 
Stop the Crosley 


(CROSLEY has pulled something new out 
of the air—a type of brake previously 
ed only on planes. Actuated hydraulically, 
the brakes consist of small pads of a hard 
braking material that pinch together on a 
revolving cast-iron disk when you step on 
the pedal. 

This gives a soft but positive braking 
action. The brakes were tested for a year 
before being adopted. The friction surfaces 
are said to wear very slowly 

Besides the bi the latest Crosleys 
introduce a new engine called the Ciba® 
Instead of using brazed steel stampings as 
in the old 59-Ib. Cobra®, the new engine 
has a cast-iron block, This ups the weight to 
about 85 Ib, In design, the engine is the 
same, but power is slightly END 


New disk brake is operated by a conventional 
hydraulic system. Above is what you see whe 
you take off wheel. Disk revolves with wh 


Dust cover protects inner face of the disk but 


allows cooling air to circulate. Water and oil 
are said not to impair the action of the brake. 


Hand-brake lever in the newer Crosleys is 
just under the dash. It sets the new di 
wheels by mechanical 


Two pads of braking material about size of 
half dollar pinch against sides of disk. A spring 
separates the pads when you release the ped 


rning this nut on back of cylinder asse 
adjusts the braking pads to proper cle, 
Previously, the Crosley used mechanical brak 


Site 


ig one or little, take your choice. Both trailers are sold knocked down for home a: 


Trailer Comes 
na Package 


ket. Crated for freight ship- 
ment, big trail it left, weighs 1,000 Tb, Here, 
16" Ford wheels are simply wired to the under- 
frame. Tires and tubes are not furnished. 


sembly. 


Here’s what 3 


Open it up and here's what 
you find, Maker claims you 
can put trailer together in 
your own back yard in eight 

only a screw- 
nch, and hammer. 


Assembly begins. Here wheels and tires are 
on, floor bolted to underframe, and plywood 
wheel housings screwed in plac 
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'VENTUALLY, it had to come—a trailer a 

man handy with hammer, wrench, and 
screwdriver could assemble in the back 
yard. Now, Prefab, Inc., of Los Ange 
offers you a choice of two-the Cub S 
and the Cub Sportsman® 

All you must do is unwire the crate and 
follow detailed instructions, The parts are 
all pre-cut and everything is furnished ex- 
cept tires, tubes, and paint. 

Senior boards the train in Los Angeles at 
$395, Sportsman at $279.50. You pay the 
freight, but shipping knocked down saves 
more than half on delivery charges. 

The house trailer includes all conve: 
fences for living on the road. The less 
de-luxe Sportman, designed chiefly for hunt- 
ing and fishing trips, has an aluminum body 
and weighs about 450 Ib, A mattress on the 
floor provides comfortable sleeping. 


1 


Walls are nailed temporarily, then permanently 
secured with screws, All units are predrilled 
for screws and bolts. Tape is applied over the 
seams to hide nails and any irregularities. 


n the seats. 
trailer is 8° long and 6° wide 
and high. Equipment includ pull-down 
ironing board and hinged and screened windows 


Top curves into place after side walls and 
front bulkhead have been attached. All. seams 
are calked to keep out water. Sides and top 
are composition board, reinforced with wood 


sembly, This includes ice 
iluminum basin, and four drawers. Four 
assemblies come with the kit-shelves, 
clothes closet, underseat cabinets, 


box, 
other 
table 


Pulle 
closet 


bed. The 
either 6-volt 
instructions 


. the seats make a doubl 
already wired fc 
electricit 
to asse 


2 


omes, 
15-volt 


OCMC ALA BL), 
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Low-Cost Convertible Does 30 Miles per Gallon 


Exrectep to sell for 
about $1,170 at the fac- 
tory, this little car is now 
being tooled up for pro- 
duction in a wartime air- 
craft plant at San Diego, 
Ca The maker is Del 
Mar Motors, Inc. 

Powered by a 4-cyl., 
hp. Continental engine, 
pilot model is said to give 
around 30 miles per gal. 
In tests, it has been cle 
at 100 m.p.h. Fifty 
easy cruising speed. 

Built on a conventional 
chassis, the Del Mar has a 
100” wheelbase and § 
tread. Three models are planned—a conver- 
tible, accommodating three persons on the 
single seat; a two-door, five-passenger se- 
dan, and a three-passenger business coupe. 


As designed, the car is to be largel 
sembled from standard parts obtained from 
automotive-industry suppliers. The car will 
use 6.00 by 12 tires. 


as- 


pil Filter Has Safety By- 
A New motorcycle oil filter announced b 
the Harley-Davidson Motor Co., Milwaukee, 
Wis., forces the lubricant to pass through 
a 4” cylindrical felt filter clement. The unit 
has a ball check valve to by-pass the oil if 
the element becomes clogged. 
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Double Mirror Looks Ah Uy 


Wine you are driving behind a truck or 
other large vehicle, this device is said to give 
you a view of the oncoming traffic. Made by 
Passing Eye, Inc., Kenosha, Wis., it consists 
of two mirrors on a chrome-plated double 
arm that clamps to the door. 


Reflecting Sign Protects You 


Nicur repairs along the highway can be 
made in greater safety if you use this new re- 
flecting danger signal. Made of steel, it folds 
for storage in the luggage compartment. It's 
painted red, and glass reflecting beads form 
the lettering. The Veecliff Corp., New York, 
makes it. Called Steer Kleer®, the sign 
retails for about $3.50. 


Mechanics 
anh es 
Handicraft = 


Workshopping comes easy with 
this power-tool rig. Everything fits 
into a box. See next page. 


( | oo 


ractica 


= Power-Tool Shop 


e arbor are heart of five power tools in a trunk 


SCIENCE 


With saw blade removed. this rig does turning. jigsawing. 


disk and drum sanding. drilling, buffing. wire brushing. 


Builds liself ooaeee 


even a furnished room, could put to use 
only answer to that was to try. The 
that make real work real fun. zit ie Savave opener. With electricity 


* and remount 12” by 15" table 
IL 


with counte < 
pins and mark recess for head housi darnpine sar Gv oar ar escorl aed 


aif 
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doing the work, you're free to enjoy the 
sheer fun of craftsmanship. Difficult dadoes, 
recalcitrant rip cuts, and finicky fits become 
swift routine. You're no longer “too tired to 
make things” after supper. 

Best of all, you needn't turn your pockets 
inside out. The setup is tailored to slim 
budgets, And the rig literally makes itself: 
it's designed to cut and sand its own parts. 

Its capacity is necessarily limited. It 
won't take the place of a 10” tilt-arbor saw, 
nor handle a bedpost turning, compound 
miters, or the oak stem of a cabin cruiser. 
But these are the rare jobs. What it will do 

‘ is make the many cuts, grooves, dadoes, 
5. Hold straightedge against blade. Measure holes, and short turnings that are 90 percent 
to table edge at both ends. If edge isn’t parallel bee 3 3 
to blade, plane t cabinet lid supports _f most jobs, It’s a natural for modelmaking. 
and wing nuts as below. You'll need a 1,750-rpm, %- or %-hp. 
motor, costing new from $10 to $15, With 
luck you may find a used one for less, but 
don’t buy any rated less than % hp, 

As the polishing head is the heart of the 
setup, it pays to get the best you can within 
size limitations. The one shown is 6” from 
mounting surface to shaft center, and has 
bronze bearings and a single pulley. Needle 
bearings would be better, of course, and a 
two-step pulley would give a speed choice 
for drilling and turning. 

Check the shaft for up-and-down play in 
the bearings (there should be none). All 
end play should be removed by adding thin 
shim washers as needed next to the pulley. 

You'll need a drill chuck, preferably of 
%” capacity, that will thread on the right- 
hand end of the shaft, a three-step pulley, 
and a single small pulley. Brass facings 

Rip fence is ripped to size against tem- bolted to the pulleys turn them into a 
porary fence, htedge clamped to table. sanding disk and drill pad. Instead of brass, 
Raise ancl lock table to rip groove %" deep for you can use plywood disks, tumed true 
clamp rod, as shown in drawing opposite as they spin on the motor shaft. 

If you intend to put the outfit into a small 
hed fence, you can groove X* trunk, buy a very short V-belt. Should you 
Booed tae Met tet est rig ar ae ys, mom zone, spacing the mot ad 
goers nth cat Noe bee polishing head farther apart will allow more 

swing over the sanding dis 

The combination saw blade shown does 
both ripping and cross cutting. Be sure to 
use regular recessed arbor washers both 
sides of it, and clamp it securely (the left- 
hand end of the shaft will have left-hand 
threads). Always play safe by removing the 
blade when you do work that requires re- 
moval of the saw table. And use X” plywood 
to box in the blade below the table. 

The table shown wasn’t grooved. Small 
stock is cross-cut by holding it against the 
miter gauge and sliding this along the table 
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edge. Larger work is handled by clamping a 
straight strip on crosswise and guiding this 
on the edge. The same dodge, with the 
strip clamped lengthwise, enables one to rip 
stock at settings the fence won't permit. 

If you want a grooved table, mount a 
temporary one and clamp on an improvised 
fence. With this setup, groove the table. 

The tailstock bar must be turned or filed 
toa point, and tapped for a screw that slides 
in the slotted feed lever. File a sharp cross 
on the end of a short rod, which you can 
chuck as a live spindle. Small turnings can 
be gripped right in the chuck. 

Besides the sponge-rubber pad under the 
jigsaw, there are two under the base panel. 
A double outlet mounted in front is for a 
hand grinder and an engraving tool. The 
10-amp fuse protects house fuses,’ You can 
unscrew this to prevent children from hurt- 
ing themselves. All wiring is underneath. EXD 


8, Attach sanding table to blocks faeries 
it to center of disk. Finish table and gauge with 
wax only, Reversing switch makes motor run 
backward for sanding on near side of disk 


10. Ma w is hand type 1 1 
blocks atop sponge-rubber pa¢ s plywood 
table 8” square. Switch is A double 
outlet is mounted on tailst 


9. Mount tail 

in chuck through pillow blocks to align them. 
File cap of one block so it clamps spindle when 
tightened. Pivoted lid support is feed lever. 


11. Everything fits, including vise at corner. 
Gooseneck lamp is down, saw table de- 
tached and laid lengthwise. Trunk base becomes 
lid, removed like table by pulling hinge pins. 
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hes of brass and a clear-plastic handle set off copper. The peened areas add contrast. 


° URING a party, you could empty the 
over-flowing ash trays into a bucket 
ll [ but a silent butler makes a better impre 
sion. This one presents a handsome appear- 
ance but isn’t very difficult to. mal 
\d_a center brass 


. 
Four brass petals 
I Wo- one on the cover stand out against peened 
bumished copper. Round brass wire 


dered in ple 


so 


es a clean dividing 


between the plastic handle and its copper 
socket. 
By Bill Luther ‘All other parts are copper. Get soft cop- 


Form body from 1%" by 12” strip of 20-gauge een the copper top outside the spaces to be 
copper. File the ends square, bind band tem- occupied by petals, ‘This rough texture m: 
porarily with wire, and silver-solder together. a pleasing contrast to the burnished petals. 
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per if you can. Otherwise, anneal the stock 
before working. Form the circular body 
from a 1%” by 12” strip of 20 gauge sheet, 
flattening the metal well before bending. 
Silver-solder the joint. 

The spiral decoration around the bottom 
consists of two pieces of 1/16” square cop- 
per radio bus bar twisted together. Before 
twisting, roll up the pieces, heat red hot, 
and plunge into dilute sulphuric acid. This 
removes the tinning coat. 

Clamp the ends of the wires in a vise and 
twist into a tight spiral. Wrap.around the 
body and saw to the correct length, match- 
ing the twists to make an invisible joint. File 
the ends square and join with silver solder. 
Cut and solder together a ring of this square 
wire to finish off the top edge of the pan. 

After cleaning the outside surface of the 
body band, tin the edges lightly with soft 
solder, Also lightly tin the inner faces of 
the decorative rings. Slide on the band and 
sweat-solder in place. 

Cut a 3%” disk from 20-gauge copper 
for the bottom. Flatten, tin the edge, and 
sweat into place. The handle socket is a 
1” length of %” o.d. copper tubing. After 
soft-soldering a ring of 1/16” brass wire 
around one end, sweat the socket to the 
body. 

The top is a 4” disk of 16-gauge sheet 
copper. After tracing off the outline of the 
top decorations, peen all areas outside these 
lines. At the center, form a %” dome, using 
a round-ended punch on a lead block. 
Around the dome solder a ring made from 
1/16” brass wire. . 

Tin the backs of the brass petals and half 
the tops of the copper ones. Sweat these 
units together. Then sweat to the cover. 

After cutting and bending the hinge to 
shape, file a shallow notch in the edge of 
the body just above the handle socket. Use 
the hinge itself as a guide. Sweat the hinge 
to the underside of the 

Turn the handle from 1” clear plastic 
rod. Polish with soft rag buffing wheels, 
using a light pressure and white buffing 
compound. Finish with a clean wheel and 
no compound. The handle should fit snugly 
in the Recke It is secured by the hinge pin, 
made from heavy copper wire. 

Polish all the metal parts to a mirror 
finish, using tripoli followed by rouge. 
Clean off the polishing compound with 
solvent and hot soapy water. Then apply 
a coat of clear lacquer. When dry, push in 
the handle and peen the pin. END 


eip the bottom from thin copper, top 
ones from brass, Thoroughly flatten all petals 
fore sweat-soldering them in place. 


| 


| 


slot in the top edge of body above the 
le socket to ‘adenit ie hinge shank. This 
ts the lid to fit down flush on the pan, 
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What’s Your 
ngenuity 
uotient? 


My personal snorkel, the bose and 
extension on a tank-type vacuum cleaner, is 
wonderful for retrieving small ok 
dropped into le places. Tie a 
ze over the nozzle to keep the 
le from going into the tank when the 
suction picks it up. Don't use this for pick- 
ing up something from an aquarium (you 
may lose the guppies), or for cleaning a 
canary cage (you may get the bird).—Pat 
y, Columbus, 


ace 


My bedroom seemed like an air base 
for three fighter squadrons of mosquitoes. 
Once landed, they took me for a blood bank. 
I had fit-in screens on the windows but the 
bugs flew in the gap between the upper 
sash and lower pane. Then I tacked a rubber 
strip along the lower edge of the upper sash 
to block the opening. Now I sleep without 
swatting or spraying insect dope—Joseph 
Shulman, Brooklyn, N.Y. 
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Show me the video home. | was 
g in to the city and ducked off the 
in highway to escape heavy traffic. Soon 
I was hopelessly lost. After driving around 
side roads and lanes for awhile, I suddenly 
thought of the TV aerials. The dipoles are 
set up facing toward the stations, which in 
my area are in the city. By following the 
dipoles, I soon was on my way home. 
Walter Katig, Manhattan, N.Y. 


Paddling your own kayak is fun 
-but not when dripping water from the 
blades rans down your si s. After an 
hour of paddling, you get sort of soggy. 1 
solved the problem for about a tenth of 
what regular drip cups would’ have cost. 
Cutting the centers out of 1%” sink stoppers. 
I forced the rims over the takedown ferrules 
and up to the blades. —J. B. Ehrhardt, Mad- 
ison, N. J. 


Have you pulled off a smart one lately? We 
will pay for ecceptable contributions show- 
jing ingenious solutions of problems in the 


matter if it's wacky—if it works. Use gov- 
‘emment postcards only. Contributions can- 
not be acknowledged or returned. 


Midget German Diesel Motorizes Bicycles 


A uicutweicnt bicycle motor that will 
run on almost any fuel from heavy bunker 
oil to kerosene is being manufactured by 
the Lohmann Company, Bielefeld, Ger- 
many. Main feature of the 11-Ib., two-cycle 
engine is its economy of operation; fuel-tank 
capacity is % gal., said to be good for 100 
miles. A Diesel, it has no electrical system, 
ignition being effected by compression heat. 
A handle-bar control allows compression to 


be varied from 1-to-70 for starting to 1-to-50 
for running. Bore is 27 mm., about 1%”. 
Made for bikes weighing 22 to 28 Ib., 
the motor is simply clamped on, leaving the 
pedal drive unaltered. A friction roller trans- 
fers power to the rear wheel. On a level the 
0.6-hp. motor gives speeds from 1 to 12 
m.p.h., and it’s said to take a 7-percent 
grade with ease, Arrangements have not 
been completed for its distribution here. 


Makes Seaffold 


Don’t take chances with weak or springy 
scaffolds, One carpenter makes his hanging 
platforms safer by the method shown above. 


Safer 


For a single-plank scaffold he nails a two- 
by-four cleat across the center of the plank. 
A long board is bent over the cleat and 
nailed at both ends. Two-plank scaffolds 
reqt only two cleats across the double 
width.—Victor H. Lamoy, Upper Jay,-N.Y. 


Rack Keeps Pens and Pencils 
from Rolling off Table 


Your drawing table won't be as cluttered 
if you keep pencils and other drafting tools 
arranged in this wooden rack. The board is 
7” by 7” with ¥” grooves routed as shown, 
A %” by X” strip in front acts as a stop, and 
the slant is provided by two %” by 2%” 
dowels in back. The rack lines the pencils 
up for easy selection and prevents them from 
rolling off the desk or under the work.— 
Glenn A. Wagner, Delmar, N. Y. 
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Light and fast, this three-hulled craft will 
quickly put you under sail, whether you live 


near salt water or fresh, Built fee, ety. dp 
mantling, she can be carried for miles on a car, 


Outrigger Sailboat 
Built in Week End 


By George Daniels 


HERES a fast little boat you can stick 
together in ina couple of days. The secret 


rovides a bond stronger than 
the wood itself and so waterproof that you 
could boil the joints all day without causing 
them to weaken, 

The boat belongs to the class of fast sail- 
ing craft sometimes dubbed trimarans. She's 
so light a mere whisper of a breeze is often 
enough to move her. In a really good breeze, 
you'll streak along like a speedboat—without 
heeling more than a few degrees: If be- 
esl, the boat's light enough to paddle. 

Little work space is |. The hulls 
are so narrow you can build them in the 
house, upstairs or down, and slide them out 
the window. I worked in our living room, 


winding up the entire job in one week end. 

Several watérproof adhesives suitable for 
boat work are on the market. Mix just be- 
fore use and apply with an inexpensive paint 


the brush in cold water, 

‘At ordinary temperatures, the glue will 
set hard overnight. But you can speed up 
the job by putting the glued parts in a room 
heated to 85° or 90°. For instance, the main 
hull frames for this boat were cut and glued 
in the morning, hardened in a hot kitchen 
during the day, and fastened to the length- 
wise aes keel, chines, and stringers 
—in the evenin; 

Cut the hull friiea neta construc- 
tion step. You'll note from the drawing on 
the facing page that two frames of each size 
are required, except in the case of the middle 
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Glued frames for the main hull are spaced at 
24” intervals along keel (above left). 

cuts for beveling the keel and chines are made 
with a. saw (center). Battens are clamped to 


one, For the latter only, use side members 
2k” wide, 

Clamp the parts together until the glue 
has set. If you haven't enough clamps, drive 
a brad or two through the pieces. You can 
pull these out later if you wish. 

In assembling the hull frames, align the 
upright members and the bottom piece 
fully with a try square. This is important, 
for after the glue has hardened it won't be 
possible to make changes. Use newspapers 
to keep the glued parts from sticking to the 
floor or workbench, 


‘Two hinges bolted together join the boom and 
mast (left), allowing the boom vertical and 
horizontal movement. A. plastic drink stirrer 
(center) serves as shear pin for the rudder 
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the sides of the saw to keep it from cutting 
too deep, V notches cut at a 60° angle in several 


pieces of scrap stock (right) keep the pontoon 
Thanks aligned wile gloss setting. 
When the frames have set, glue them and 


the two stems to the pine keel, For added 
strength, join the stems to the keel with 
dowels, or perhaps simply a nail driven 
through the keel into the base of each stem: 
Also glue the chines and stringers in plac 
tying them and the frames with heavy cord 
until the glue has set. Be sure all elements 
are properly aligned before setting the hull 
frame aside to dry, 

Then turn to the pontoons. Use battens 
to lay out the side and top planking to the 
dimensions given on page 186. In the origi- 


Leeboard cross arm, a length of two-by-four, 
is marked (right) for two brass door hinges 
that hold it to the outrigger beam. Here the 
leeboard is seen in the up position, 


Main hull presents trim appearance as it nears 
completion (left). Note the large screw eyes 
in stern, A pin dropped through these and two 
mating ‘eyes in the rudder hold rudder-tiller 


nal boat, these parts were cut from %” ma- 
hogany veneer, but ” waterproof plywood 
could be used just as well, 

With a block plane, bevel the bottom 
edges of the sides to about 60°. You don’t 
need to worry about the bevel being exact 
since the glue will fill in small gaps, Also 
cut the nose blocks and the two 60° bulk- 
heads on which the outrigger beam is to 
be mounted, 

Coat the beveled surfaces of the sides 
with glue and join them by driving in a few 
brads. Cut 60° V notches about 3” deep 
in several blocks of scrap wood and rest the 
ulued sides in these. Glue in the nose blocks 
and two center bulkheads, 

Other frames for the pontoons are simply 
cut to length and stuck in place with glue. 
It’s not necessary to notch or fit them. The 
yap-filling qualities of the adhesive will 
ake care of this, 

When the sides have set, plane off the 
upper edges so the top panels will lie flat 
for gluing. You will notice at this point that 
the top edges have a definite upward curve 
near the ends. The top planks will easily 
conform to this curve if drawn down at the 
center with cord, 

Before gluing on the top panels, apply a 
good boat paint to the inner surfaces of the 
top and sides, leaving unpainted strips where 
glue must be spread. Glue on the 1” by 12” 
by 36” tongue for the outrigger beam at the 
same time you are attaching the top panels. 

By now the main hull frame should be 
fully dry. The side planks go on first. These 


assembly in place while boat is in use, Mast 
is mounted on its step with a hinge (right) 
ermitting mast to be walked up, Two bolts 
the step allow removal of hinge and mast. 


are straight lengths of %” mahogany 12” 
wide in my boat, but %” waterproof ply- 
wood could be used. Since the curve of the 
sides is so slight, very little beveling is 
necessary on the edges of the frames, Here 
again, the glue saves you time by making 
an exact fit unnecessary. 

Tie the side planks in position tempo- 
rarily and mark on them the position of 
stems, side frames, stringers, and chines. 
Then’ remove the planks and apply glue 
both to the framework and planking. At 
this point, it’s best to have a helper in apply- 
ing the glue so it won't begin to dry on any 
part before the plank is set in place, 

If you use partly driven brads to hold the 
planks to the chines, you will find it possible 
to apply the bottom planking before the 
sides have set. Bevel the lower edges of 
the side planks and the keel so the bottom 
planks will fit lat. Try these in place before 
applying the glue, and be prepared with 
enough clamps to hold the twisted portions 
at each end of the boat. 

If your bottom planking is not plywood, 
the stresses may cause it to develop a split 
or two. But don’t let minor splits worry 
you. A little glue will seal them, As the 
final step in the planking job, glue on a rub 
strip, holding it in place with partly driven 
brads. When the glue has set, pull these 
out and plane down the strip, 

‘Then turn the hull over and glue in ¥” 
by ¥” reinforcing ribs midway between the 
frames. Floor the boat with slats or ply- 
wood, glue in a seat cut from %” stock, and 
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Pontoons are bolted to the outrigger beam, This allows dismantling boat into smaller units. 


follow with blocks for mounting the mast 
step and outrigger beam. Install a 2” by 2” 
crosspiece at No, 4 frame for the pulley 
block, and add the inner stringers. The 
forward deck can be glued on, but you may 
prefer screws to give access for seasonal 
painting. 

Glue up the outrigger beam, using two 
lengths of 2” by 3” fir for the side members. 


arte f mast 2° x3" 20 Fie 


{ Ke = 
Boat is rigged like tl 


The jib is run up on 
the forestay. Stays are stainless steel sash cable. 
Three battens are used in the sail. 
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This beam allows some flexing, preventing 
any excessive twisting on the lightweight 
hulls. Like the mast step, the beam is 
attached with bolts for easy removal. Re- 
moving these parts allows the hull to rest 
flat on the car top. 

Shape the leeboard and rudder from 1” 
white pine. Only one leeboard is used, since 
this kind of boat doesn’t heel enough to lift 
out of the water to any appreciable extent. 
In the original boat, the leeboard was 
mounted on its oak crosspiece with heavy 
shelf brackets. If the boat is to be left in 
the water, however, it would be advisable 
to use straps of %” bronze bent to a right 
angle instead of steel brackets. 

If you find it necessary to splice a mast, 
take special pains with the joint. Cut the 
two pieces at an angle and clamp firmly 
while the glue is drying. 

The finish consists of clear varnish on the 
main hull sides and on the pontoons, yellow 
enamel on the bottom, trim, and the spars. 
A secondhand Comet sail will serve very 
nicely if you are not prepared to buy a new 
one this season. 

One advantage of the boat is its port- 
ability, allowing you to pick and choose 
sailing locations. The main hull weighs 
only 75 Ib., the pontoons less than 30 Ib. 
each, Dismantled, the boat has often been 
carried 50 miles atop a car. END 


Cheese Grater Catehes the Crumbs 


F SPAGHETTI is a ialty in your 
home, you'll want this attractive grater 
for the dry Italian cheese that tops it off. 
The grater does a fine job, too, on bread 
crumbs and other dry foodstuffs. The grat- 
ings fall into a drawer, ready for use. 

First obtain a suitable grater. Its size 
determines dimensions of the box and 
drawer. I used the common half-round typ. 
snipping off the ends and then flatter 
Dimensions in the drawing are suited to the 
grater that I had, 

All wood parts were cut from 1%" stock 
with the exception of the body of the drawer 
This is” plywood. The drawer pull is a 
small five-cent knob. 

Begin by making the grooved molding 


Metal grater fits into a 3/16” groove cut in 
the frame molding. If cutting this presents any 
difficulty, you may be able to buy suitable 
molding’ already grooved. The molding 


that fra 
sions given 


the grater, modifying the dimen- 
necessary. Lay out a pattern 
for the back and cut to shape, Drill a hole 
for hanging up the grater, After cutting 
other parts, assemble with glue and small 
brads. First join the sides to the back, 

butt the bottom between the side: 
tacking the molding to the sides and bot- 
tom, slide in the grater, and put the top 
part of the molding in place. 

Butt joints also are used for the drawer. 
Glue on a false front and strengthen it with 
brads d from the . 

Round all edges with a rasp or coarse 
sandpaper, finishing with fine sandpaper. 
The wood parts may be stained or left nat- 
ural.—Doris Aller, San Francisco, Calif. 


e assembled with 
The finished grater i 


mitered, but other parts a 


box with spar varnish or lacquer, 
mbbed down and edd, 


aucust 1949 [87 


188 Porutar science 


Ye" OUTDOOR PLYWOOD 


of plywood. 
pattern 


Trellises Add 
(amour 
at Low (Co 


By Hi Sibley 


OTHING you can do with a hammer 
and saw will add more to a plain arch 
or entrance than latticework. Most of de- 
signs shown here can be straight hand-tool 
jobs. the fib 
this p s cut 0 


ed trellis shown on 
by hand. If you have 


Arched gateway is a universal favorite, Band- Simpler d r-and-saw 
to cut out arch members. They job. Middl overlying others should” be 
th dowels and waterproof glue. shimmed up at top left-hand corner, 


a power jigsaw but find that the panel is 
too long to be handled conveniently with 
your equipment, you can cut it out in se 
tions. Then assemble it in its location with 
ulued and splined or doweled joints. In all 
such outdoor work, use a waterproof glue 
such as a resorcinol or urea type. 

A simpler installation is shown at the top 
right of this page. Here the lattice is nailed 
to strips on the posts and porch roof. You'll 
find that one lattice strip at top and bottom 
needs a short filler piece between it and the 
nailing strip. 

One of the most popular types of gate- 
w the arch pictured above. The arch 
members are bandsawed in three sections 
and joined with dowels and_ waterproof 
glue. Note that the horizontal strips pro- 
ject beyond the frame members both ways. 

At right is an effective design for an 


This, style is adaptable to an arch with an 
opening large enough to permit bending the 
archway of not less than 4’ radius. The frame. Sprice was bent and screwed to: wall, 
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Rim of this half-wheel pattern was  scroll- 
sawed in three sections and joined with gh 
and dowels. Inner curved piece was nailed 


Attractive trellis arrangement alongside chin 
breaks up the straight lines of the fence 
and provides support for climbing vines, 


Open latticework encloses this long porch. 
Circular opening at the gate was built up of 
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curved pieces are spruce, soaked and bent 
and then fastened to the wall with masonry 
anchors. The slats were nailed on ally. 


The half-wheel pattern at left has a rim 
scrollsawed in three pieces. The inner ring 
was bent and nailed to the spokes. Hickory 
or spruce, soaked overnight or steamed, is 
suitable for this part of the design. 


END 


Seat with trellis has bandsawed top beams 
built up with doweled lap joints. Note that posts 
are creosoted below grade as. rot protection, 


several pieces glued and doweled together. 
Careful sandpapering and filling conceals joi 


Bread Slicer Works like a Miter Box 


Unironat slices of bread drop out a slot 
into a basket or pan when the end of this 
cutter is allowed to overhang the work sur- 
face. A sawing action with the knife cuts 
the slices evenly as fast as you can feed 
the loaf into the box. 

The slicer was made from %” plywood. 
For some home-style loaves it may be neces- 
sary to vary the dimensions slightly. In lay- 
ing out the parts, note that the sidepieces 


Quick-Adjusting Clamp Jaw Lo 


Wrrn these C clamps, you don’t have to 
waste time making adjustments. To suit the 
clamp to the work, you slide the pressure 
rod in or out. A clockwise twist of the 
handle then locks the rod to the threaded 
member, a roller jamming in an internal cam 
when the rod is turned in one direction. 

A further twist of the handle causes the 
foot to exert pressure on the work. A 
counterclockwise turn unlocks the bar and 
vs it to be withdrawn. 
ards’ Industries, Inc., Grand Rapids. 
Mich., makes the clamp in 2” to 6” sizes. A 
ball bearing between the foot and rod end 
prevents torsion on the work. 


Plastic Cemented for Turning 


RusseER cement provides an easy mount- 
ing method when you want to turn a plastic 
disk, Attach a piece of wood to the lathe 
faceplate or mount the wood on a scfew 
center. Apply cement to the wood and to 
the masking paper on the plastic, let it dry, 
and then press the plastic and wood firmly 
together. Push a smaller block of wood 
against the plastic with the tail center.— 
Joseph F. Gréce, Bronx, N.Y. 


are notched to receive the 3” by 6%” end. 
The lowered sides make it easier to grasp 
the loaf and box. 

Continue the knife slots 1/32” below the 
top surface of the bottom so the knife will 
separate the slice cleanly. If the slots are 
cut with a power saw, widen the kerf with a 
second pass. Smooth the slots by drawing 
sandpaper through them. Varnish or lacquer 
the finished box. 
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Though th 


look like straight-cut tapers, hopper j 
can be tricky because compound angles deceive the eye. 


‘APERED boards are those that are cut All that matters is that the mating pieces 
on a slant. In most cases that's all they have the same taper—or appear to have it 
which is fortunate for the amateur The same is true for bench ends, door stops, 
workshopper. Calculating angles and cut- and clamp wedges 
ting them accurately with hand tools can In this form tapers are easy, for even 
sometimes be a tough job. where precision is required, the measure- 
But when you are tapering table legs the ments are usually given in’ lengths rather 
exact angle makes precious little difference. than angle of slope. All you have to do is 


BOWL & MALLET 
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Saw tapers as you would any stra 
Pencil center lines; cutting lines may 


e scored, 
When nesting tapers, allow for saw wast 


measure the yiven dimensions—say the 
width at top and bottom—and connect the 
lines with a straightedge. 

Let’s say you need a board of given 
length with one edge tapering from 4” at 
one end to 1%” at the other. All you have 

dimensions and saw to 


to do is mark thes« 
the line, letting the angle fall where it ma 


ding the work in 
then cut from the 
jeces on sawhorses, 


ls are at right angles to the fae 
to make hopper come out square 
a less than 90° angle, 


ends must’ be 


Often you'll need two such pieces, and you 
can save material by nesting them in a sin- 
le board of sufficient width (Fig. 1). Re- 
member that some stock is lost in sawing, 
so allow or more between the pieces. If 
the board isn’t wide enough to make tw 

such pieces in the same length (as would be 
the case if the measurements were upped to 


aucust 1949 193 


2” and 6”) you can still save some stock by 
nesting them for part of the length. This is 
shown in the upper sketch of Fig. 1. 

Bench ends and the like are often ta- 
pered about a vertical center line (Fig. 2), 
especially when hardwood chosen for its 
grain is used. To lay out such a piece, pen- 
cil a center line and measure to both sides. 
Incidentally, it’s easier to erase a pencil line 
from wood than to sand it off. 

To taper legs symmetrically from four 
sides, square the ends and draw the taper 
lines ‘on opposite faces (Fig. 3). This will 


give you guide lines to follow and enable , 


you to correct the saw by cutting alternately 
from one side and then the opposite. Be- 
gin ripping at the thick end of the waste 
where it is easy to start and there is enough 
support to establish the direction of the cut. 
As the waste strip gets thinner, hold it against 
the saw with the left hand, Smooth the 
sawed faces and draw cutting lines on them 
to guide you in sawing the remaining sides. 

If the taper is slight, hold the work in a 
vise or against a bench stop and rough down 
with a jack plane. More taper can be nego- 
tiated with a draw knife. When a leg tapers 
only from two adjacent sides, half the work 
is called for but the layout is approximately 
the same as in Fig. 3. Draw the taper for 
one edge on opposite faces, and work to 
the line. Lay out the second taper on the 
finished side and the one opposite to it, 

Section tapering, illustrated in Fig. 4, is 
accomplished by ripping a strip from op- 
posite corners—or points near these cor- 
ners. Give thought to the direction of the 
diagonal, for one way it emphasizes the flat 
grain while from the opposite corner it gives 
a quarter-sawed effect. Rip short pieces in 
a vise, as in Fig, 5. 

Up to this point tapering is a cinch. But 
sloping sides appear also in that mathe- 


> 


7. Measure column length on the blade of a 
juare and slope on the tongue. A line drawn 
along the tongue gives the end angle. 
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‘These are the first steps for practically any 
kind of hopper side. Bevel A is obtained as 
in Fig. 7; for B, set a bevel square to A. 


matical headache, the hopper. Sometimes 
you see this construction as a flared bowl or 
flower-pot holder, sometimes as a tapered 
column or a form for a concrete pier. The 
chief difficulty with hoppers is that their 
angles are never quite what they seem to 
be. In Fig, 6 the butted comers of a hop- 
per are compared to those of a square-sided 
box. In the box the butting ends are square 
with the faces of the stock and also with the 
top and bottom edges. In the hopper the 
ends are square with the edges, but since 
these are beveled, neither end nor edge is 
square with the face. 

To locate cutting lines for the sides of a 
hopper or tapered column it is necessary to 
proceed systematically. Some information 
is usually given in advance. Or, if you are 
drawing up your own designs, you will pick 
dimensions to fit your requirements. Let's 
say you need a column 10” high having a 
slope of 2”. The height is measured along 
a plumb line dropped perpendicular to the 
base. Since the sides lean off the vertical, 


x) 
{2 oe 
/ =e, 
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SQUARE BASE BUTT JOINTS 


SQUARE BASE MITERED JOINTS 


The edge angle for square-base hoppers may 
be found by any of these methods. On a bev- 
eled end, mark the angle with square or pro- 


they will actually have to be more than 10” 
long. Knowing the height and slope, you can 
determine the length by using a framing 
square as in Fig, 7. Lay the square on the 
edge of the piece with these figures co- 
inciding with an arris. A pencil drawn along 
the tongue marks the angle of the end. Set 
an adjustable bevel square on this angle and 
use it to mark the same angle at the opposite 
end. These are indicated as steps A and B 
in Fig. 8, 

From the point where the end-bevel line 
meets the face of the stock, square a line 
across the face (step C, Fig. 8). 
center line and measure each way from it 
to determine the slope of the sides (step D, 
Fig. 8). The slope here is given as 2” in 10”. 
That is, each edge slopes 2”, making the 
hopper 4” narrower at the top than at the 
bottom. Since the joints are butted, these 
dimensions apply only to the overlapping 
members; the inner pair must be narrower 
by twice the width of the end bevel, W. 

Getting back to the out-of-square joints 


tractor as in Figs. 9 and LL To mark the cutting 
line on a square end, follow Figs. 10 and 12, 
The first four steps are same as in Fig. 8, 


shown in Fig. 6, if you saw off the ends on 
the bevel line, all you have to do is square 
across the bevel to get the cutting angle. 
This is shown in Fig, 9. When the sides 
are put together, the beveled ends will be 
horizontal. Therefore cuts that are 90° to 
the bevels will square up. 

This is a fairly easy solution, but it won't 
hold in all cases, There are times when it 


13. Lay a straightedge from the end of the 
slope line to point G or G! and mark the cut- 


ting line. Use a sharp point or knife blade. 
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14, Layouts for polygons follow the same pro- 
lures as for squares except that the angle 
or distance Go varies with number of si 


is better to lay out the cutting line on the 
square end before sawing the bevel. The 
process then becomes slightly more complex. 

Repeat steps A to D of Fig. 8. You will 
notice that the lines called for in steps C 
and D intersect. From the intersection, 
square a line straight up and across the end, 
as in step F, Fig, 10. For convenience, let’s 
call the place where this squared line ter- 
minates point G. Connecting G with the 
end of the slope line gives the cutting line 
(step H, Fig. 10). Though it’s arrived at 
differently, the angle is precisely the same 
as that obtained in Fig. 9. Set the bevel 
square on this angle and use it for marking 
the remaining edge or edges. 

If you are still in doubt as to why a cut- 
ting angle drawn on a square end differs 
from that drawn on a bevel, study Figs. 9 
and 10. Whereas the line drawn on the 
bevel is square with the face, the diagonal, 
H, swings to the right because the slope line 
moves toward the center as it extends from 
the intersection, F, to the end of the stock. 

‘Though there are many variations in hop- 
per joints—miters, polygons, and the like— 
the two basic approaches to the problem of 
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finding the cutting angle are shown in Figs. 
9 and 10. For other applications it is only 
necessary to extend these methods or sub- 
stitute the appropriate angle. Thus, Fig. 11 
shows how to mark the side of a four-sided, 
square-base hopper using miter joints. As 
is usual with miter-joined structures, all four 
sides are the same width. Find the end 
bevel as in Fig. 8 and cut off the waste. 
Draw a cutting line on the beveled end 45° 
to the face. The only difference between 
a mitered and a butted edge is that the 
angle is 45° instead of 90°. 

To find the angle without beveling first, 
proceed as in Fig. 12. Steps A to D again 
follow Fig, 8. Step F, is the same as in Fig. 
10. Now measure the length of the bevel 
line, W, and lay off an equal distance from 
point G. This measurement gives you G'. 
Connect G' with the end of the slope line to 
get the cutting angle, 

This is typical procedure for any polygon. 
Referring to Fig. 14, you can see that the 
layout of any hopper having from 8 to 8 
sides is exactly the same as in Fig. 11 or 12 
except for the base angle or the distance 
from G to G*. If you cut the bevel first, 
mark the edge angle 30°, 54°, 60°, or what- 
ever is required for the given number of 
sides, Note that the angle is measured from 
the face. Mark the desired angle with a 
protractor and extend the diagonal to the 
opposite arris (G'), 

Laying out the angle on square-end stock 
exactly follows the procedure described for 
four-sided miters except that the length of 
the line G-G! is determined by multiplying 
the bevel length, W, by the factor given in 
the upper table of Fig, 14. In a six-sided 
polygon, for example, the multiplier is .58. 
‘Thus, if W measures 1%”, the length G-G! 
will be 1.5” multiplied by .58 or .870”. The 
distance to lay off would be &”. It isn’t exact 
(%” would be .875”) but it’s as close as a 
saw and pencil will come in any case. 

After sawing the edge you'll usually have 
to true it up with plane and. sandpaper. 
You can correct for slight irregularities in 
this smoothing operation. 

Hoppers can be assembled with plain or 
reinforced joints, using slip tongues or 
dowels, Clamping is a little more difficult 
than with straight columns, but if the taper 
is so steep that the clamps fall off, they can 
be restrained with wires fastened to nails 
inside the column. A square tapered column 
is easily clamped by driving over it two or 
three square frames built to fit, END 


y Precision Bench Shaper. 
bench shaper is now being manufac- 
tured by the South Bend Lathe Works, 
South Bend, Ind. Table slides and the 18” 
rum are milled and hand-seraped for pre- 
ion fit, Cutting speed is variable from 3” 
to 118’ per minute, Stroke rates from 42 to 
195 are available in four steps. The swivel- 
ing tool head has 3” feed. A %-hp. motor 
drives the shaper, 


ers Turn Corners. Designed 
for work in tight and inaccessible places, 
these new pliers are quickly set to various 
angles to suit the job at hand. They are said 
to provide plenty of holding power at any 
angle. The jaws release automatically by 
spring action, Manufactured by Industrial 
Products Company, Philadelphia, the pliers 
are 10%” long, weigh 8% o0z., and sell for 
about $3.25. 


rs 


fas. A new 
of torches introduced by Weldit, Inc. 
Detroit, is designed to use atmospheric air 
and propane or acetylene, carried in. small 
portable tanks. Shown in use above isa 
light torch with needle-valve adjustment, In 
the inset is a larger type that has Weldi- 
matic? trigger control. When released, this 
cuts the flame to a pilot light. Pressed, the 
trigger again gives the original work flame. 


A folding lever on the Tooldriver® give 
le for driving big screws and taps. A 
ratchet mechanism makes the action simi 
to a brace and bit when the lever is out. 
With the lever folded down, the tool be- 
comes a ratchet screwdriver. The chuck 
takes taps up to %”. Westport Tool Co 
Portland, Ore., prices it at $3.75. Sere 
driver bits of different size can be used. 
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Milling Capacity Increased. The 
short transverse travel of small milling ma- 
chines limits their usefulness. An adapter 
plate overcomes this difficulty by allowing 
the vise or work to be mounted at a gieater 
distance from the spindle. This permits the 
use of boring heads and standard-length 
drills and reamers, 

The plate can be made from aluminum 
alloy, brass ,or steel, but cast iron probably 
is best. The plate dimensioned in the draw- 
ing is for milling machines that use 4” 
square T-slot keys. 

The plate opens up a big new field of 
possibilities. An index head usually is 
mounted with its axis perpendicular to the 
spindle, but with the plate you can mount 
it to face the spindle for such jobs as rotary 
milling or making simple drill jigs.—J. C. 
Magee, Schenectady, N.Y. 


Fuel Pump Cireulates Coolant. 
A Ford fuel pump can be adapted for use 
as a small coolant or circulating pump. As 
set up in the accompanying photo, the 
pump lifts liquid about 24” and delivers 
about two quarts a minute at 700 r.p.m. 

The socket that receives the push rod 
was removed and a pair of side arms, en- 
closing a brass roller, riveted on in its place. 
An eccentric installed on the end of the 
pulley shaft provides movement of 5/32”. 
A bearing was made by welding a piece of 
X” pipe to the edge of a piece of &” by 1%” 
by 1%” angle. The pipe was poured solid 
with babbitt metal and then bored on a 
lathe. The upright %” fittings act as an air 
chamber and help deliver an even flow.— 
G. R. Enevoldsen, Lovell, Wyo. 


eer a 


tub Arbor Uses Pipe Plug. 
‘There are several ways of mounting a piece 
of work to turn it down concentric with 
an existing hole. The method aboye holds 
the work tightly but doesn’t mar the bore. 

Rough-turn the stub to about 1/32” great- 
er than the desired diameter, Then drill and 
tap it for a suitable tapered pipe plug and 
mill or hacksaw a slot 1/16” wide across it. 
Rechuck the arbor, screw the pipe plug 
lightly in place, finish-turn to exact size to 
fit the bore, and face the locating shoulder. 
Tightening the plug expands the arbor, 
holding the work securely for either turn- 
ing or facing. 


Locking Studs or Nuts. If lock 
washers aren’t available or won't do for the 
job at hand, here are some other dodg 
When a nut is used, you can resort t 

solutions illustrated in A or B. 

stud in a met 
wise, turn the stud into the block, and jam 
it by punching metal into the slot from the 
edge of the block, as in C. Alternatively 
metal from a nut can also be upset to lock 
it on a stud.—George Burnley, Oukland, 
Calif 


the 
‘0 lock a 
I block, grind a groove length- 


nch sockets pressed or brazed on the 
vertical feed knob and vise screw of the 
milling attachment above provide quick ad- 
justments and a more even feed. 

The 3/16” size hex or 12-point sockets 
are well suited to the job. Adjustments are 
made by inserting a chuck wrench into the 
square holes. In my case the wrench is fitted 
with a hooked pin to give crank uction. 
When the feed slide is near the upper limit 
of its travel, the chuck wrench may foul the 
vise screw. Then, instead of the chuck 
wrench, I use a standard ¥” speed wrench. 
=H. Landauer, Tampa, Fla. 


ev 


Opposite Threads Make Knurl. 
Lathe owners who lack a knurling tool can 
accomplish the same result by first cutting 
right-hand threads and then left-hand 
threads on the knob or other metal part 
where knurling is desired. The finer the 
thread, the finer the knurl, but eight threads 
per inch give a good pull grip. Multiple 
threads provide a better twist grip.—Fred 
F. Davis, Edmonton, Alberta, 
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Husky and rigid, this spindle-nose chuck and 


Making 
Draw-In 
Collets 


By Ken Murray 


XTREME accuracy, the principal merit 
of draw-in lathe collets, is sometimes 
lacking in ordinary collet sets that use a 
fairly thin sleeve for the spindle-nose chuck. 
This one is big enough to give great rigidity 
and strength, and is capable of high pre- 
sion, In the dimensions given it fits a 
popular 10” lathe, but the simple design 
can readily be modified for others, 
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s collets-are capable of really precise work. 


With the collet chuck shown, a standard 
draw-in spindle was used, being already at 
hand. If you don’t have one, you can make 
it from a length of seamless steel tubing. 
One end is threaded internally to take the 
collets and a hand wheel is fitted to the 
other. Dimensions will depend on the lathe, 

To make the nose, cut a piece of 3” cold- 
rolled round stock to approximate length, 
chuck in the three-jaw, and face off, Re- 
verse in the chuck and face to length. Run 
a % hole through the center and counter- 
bore to a depth and diameter suitable for 
threading to match your lathe spindle. After 
threading (in my e 1%”-8), remove the 
work from the chuck and screw it on the 
spindle, Bore out the through hole to .652” 
with a 12° taper opening out to .840” at the 
face. Knock off the edge of the nose at 45° 
and knurl part of the nose barrel. Run a %” 
drill into the side to make a blind hole for a 
spanner wrench for 
unscrewing the nose. 

Time can be saved 
if you make the collets 
in pairs, using %” by 
6%” drill rod mounted 
between centers, Turn 
the outside diameter 
to .850” and then turn 
a length of 2” from 
each end down to 
650". Thread each 


After the bar stock 
is bored out and thread 
spindle, The threads sh 


faced on both ends, 
to fit the headsto 
d be cut carefully. 


end for %” to suit the draw-in spindle—.645”- 
26 for standard ones. At the middle of the 
piece, take 12° taper cuts down to the 650” 
diameter, forming the collet heads. Remove 
the work from between centers, chuck near 
the middle, and separate the two blanks 
with a parting tool. Put the collet nose on 
the spindle and use it to hold the collets, one 
at a time, as you face und chamfer them. 

The collet holes to receive the work— 
a full set might range from %” down to 
1/32” in 32nds—should be made with care. 
Use a drill 1/64” under the desired finished 


Collets are turned in pairs, nose to nose. The 
blank is chucked to cut them apart. A finished 


ide with the col- 
erse blind hote 
for ‘a spanner goes in relieved center section, 


Medium diamond knurl i: 
let chuck on the spindle, A trans 


The 


compound § finish, us 
newly honed round-nose tool and ves 


fine feed. 


collet should never be used to hold stock that’s 
more than .005” over or under its nominal size. 
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Setup for slotting. Here saw is reversed and 
lathe run backward to avoid inside burr. With 
work over saw, a conventional setup would do. 


size and then a drill of the exact size. Chuck 
them in the tailstock and run in the drills 
to a depth of about %”.. When all collets 
have been drilled, put on the three-jaw and 
chuck each collet backward, with the 
threaded end toward the tailstock. Then 
feed in a 4” drill to the base of the head, 
leaving a collet bore about %” long. 

Use a milling attachment, if you have one, 
to make the three slots ° apart. (Lack- 
ing it, you can devise some clamping ar- 
rangement on the carriage.) Use the draw-in 
spindle to protect the collet threads from 
the milling vise, and mount a 040” slitting 
saw, If you set up the cut under the saw, 
reverse the tooth direction and lathe rotation 
to avoid an inside burr, END 


Small Drills Chucked with Cored Wire Solder 


Tiny Motor Has Reducing 


Proven with a 19-to-1 reduction gear 
and a pulley, this British electric motor is 
designed for use in models and small con 
trol devices. The Mighty Midget® operates 
ingle Mashlight cell, and its armature 
turns up to 10,000 r.p.m, on two cells. The 
permanent-magnet DC motor is reversible 


ona 


by a change of polarity. Distributed by 
Modelcraft, Ltd.. London, it ade by 
Victory Industries. Guildford, England. 
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Ir your drill chuck won't close down on 
a very fine drill, cut a short length of rosin- 
core solder, roll it on a flat surface until it’s 
straight, and force it on the drill shank. If 
necessary, ream the solder core out with the 
drill itself. The chuck jaws will form the 
ridges shown at left.—E. H. Godfrey, High- 
land Park, Il, 


Motor Mount Set Two Ways 


Amtoxc the advantages of this motor 
mount are easy adjustment of belt tension, 
easy speed changes by means of step pul- 
leys, and easy transferal of the motor to 
operate separate power tools. Make as many 
of the lower bases as there are locations 
where you'll want to use the motor, and 
leave each such base permanently there. 
The upper base is permanently mounted to 
the motor, and the cleats on each of the 
lower bases are spaced to make a sliding 
fit for it. Plywood. %” or X” thick, is pre- 
ferred material for both of the pieces.—W. 
Teeboon, Masterson, © Zealand, 


Both small and large boring bars fit this 
holder, Note split sleeve on small one above. 


S°. HUSKY it will handle the toughest bor- 
ing jobs your lathe is capable of, this 
boring-bar mount merits a permanent place 
on your tool shelf, With the addition of 
simple split sleeves or bushings, it will hold 
bars of various sizes. 

For the body, use a block of cold-rolled 
steel approximately the size shown in the 
drawings, which will fit a 9” or 10” lathe. 
Face the bottom in the four-jaw chuck, if 
you haven't a shaper. Then reclamp it with 
the trued face flush against one jaw as shown 
below, and drill and ream, or bore to 
the hole for the bar. In use this must lie at 
lathe center height. Spot the hole as far 
from the bottom face as the distance from 
the lathe center to the top of the compound 
rest on your lathe. 

Drill two %” holes through from top to 
bottom of the block for the clamping bolts. 
Then cut the slot up from the bottom to the 
boring-bar hole, using a hacksaw or, if you 
have a milling attachment, a slitting saw as 
shown at the right below. 

Drill the transverse hole for the bar clamp 
screw %” past the slot with a 5/16” bit; then 
open it just to the slot with a %” drill. Tap 
the smaller part %”-16, Finally, chamfer all 
edges of the block and draw-file smooth all 
over, 

Make the clamp shoe from a piece of #” 


With trued face flat against duck jaw, 
the K" hole is started ‘with a” smaller” drill, 
eventually reamed or bored to. specified size. 


D 
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Straddling full width of compound rest, the 
holder gives sturdy support for heavy “cuts. 


by 1” bar stock to fit the tool-post slot. The 
steps for the T shape can be hacksawed and 
filed, but are a simple milling job, The shoe 
can also be built up of two pieces. Space the 
%”-16 holes to match the bolt holes in the 
block. With hollow-head cap screws and 
washers, the mount is ready for use.—C. W. 
woodson, East Aurora, N.Y. 


Mounting holes are drilled throug! 
face (left below). Slotting the block is a job 
for the mulling atiachment and a slitting saw. 


Kitehen Bar Built Arou 


Aw ou phonograph cabinet forms the 
principal part of this kitchen combina- 
tion, ‘The built-on top serves as a snack bar 
while the drawers and cabinet provide stor- 
age space. 

First, remove the cabinet trim and cut 
down the legs. (Save the lid; it can be used 
a shadow-box picture frame.) Next take 
out the works and the turntable, as well as 
album partitions that may be in the lower 
section. Using 4” or ¥” plywood, lay out the 


top to suit your needs. The apron between 


CASTING 


Rig Frees Snagged Plug 

For retrieving fouled fishing plugs, I’ve 
found this rig to be the answer. On the 
end of a length of trotline, I fastened a 
large treble hook. An inch up from the 
hook, a metal snap ring—the kind used in 
notebooks—was knotted in the trotline. 
About 3” up a second ring was tied on. A 
large sinker was tied to the lower ring. I 
snap the rings around the casting line and 
slide the rig down the line. With a little 
manipulation the hook catches in the fouled 
plug.—C, II, King, Chattanooga, 


vr 
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md Old Phonograph 
the single leg and the phono cabinet pro- 
vides all the bracing needed. The drawers 
beneath the top are from a fiberboard shoe 
wardrobe. Hooks for the pots are screwed 
into a strip of wood under the drawers, 
Cover the top of the bar with imitation 
leather or sheet plastic—the kind used on 
able and counter tops in lunchrooms. 
Enamel the leg, cabinet, and apron to suit 
the color scheme of your kitchen. The ad- 
dition of gliders and door handles com- 
pletes the job.—Phil Swanson, Los Angeles. 


quid Forms Dry Lubricant 
Aprtiep like paint, Neolube® dries 
quickly, leaving a corrosion-resisting coat- 
ing of graphite. The maker, Huron Indus- 
tries, Port Huron, Mich., says that, unlike 
oil, this compound will lubricate at both 
high and low temperatures and is electri- 
cally conductive. Among suggested uses 
are guns. sticking drawers and windows, 
locks and latches, model railroads, and 
piano mechanisms. Price is $1 for 2 oz, 


Completed outfit is shown at left. Working the 
hand pump forces air into the can, Air shoves 
fuel through hose to outboard’s tank. Tubing 

crewed directly into brass globe valve, 


may be 


; brass cuts its own threads in copper 
tubing. Seal joints by soldering. Drawing at 
right shows how tubing is secured to bottom 
of can, Cover 8-82 screw with solder. 


Pressure Tank Fuels Running Outboard 


F YOU'VE ever filled an outboard’s tank 

in a choppy sea, you'll appreciate this 
pressurized can. Without stopping the 
motor or lifting the can, you can refuel. 
Working a hand pump builds up a small air 
pressure that forces fuel from the auxiliary 
tank through a Neoprene? hose to the motor. 

Drill a hole in the top of a sturdy 5-gal 
can to take a length of copper tubing, Saw 
and bend the lower end of the tubing as 
shown, Screw a small globe valve on the 


Where copper tubing protrudes through top of 
can, solder around it (left) to make tght seal. 
Center shows tank-cap assembly. Altered valve 

alve removed, is soldered in bottle 


stem, W 


other end. Thread a s 
in the other valve opening and force the 
hose over it. Fit the other end of the hose 
with a U-shaped copper tube to hang in the 
motor's tank when fueling. Locate the valve 
so the wheel and nipple are protected by 
the rim of the can. Keep the valve closed 
when the tank is not in use, For maximum 
safety, use no valve inside the inner-tube 
stem, so that pressure cannot be maintained, 
linton R. Hull, Costa Mesa, Calif. 


ly 


ort piece of tubing 


cap. This is soldered to tank cap, right. Sma 
holes, punched off center, let air into tank 
through X” hole in gasket ‘but keep fuel from 
splashing out. Valve cap closes stem, 
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Keeping the 
Home Shipshape 


ror makes a handy dressing 
od-framed mirror of 3 


Record albums won't topple over when som 
are removed if you glue a sheet of corrugated 
cardboard inside the back of the cabinet. T! 
cardboard ridges will keep the albums upright. 
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A safety lock for lawn mowers will discour- 


age unauthorized borrowing 
nger to children’s fingers. Or 
tened to the crossbar 


nd eliminate 
utter blade 


A cherry pitter, bent from about 20’ 
hanger wire, will be a help at canning tim 
The wire is shaped and used as shown. Ham- 
mer out the plunger end and file cross notches 


Purse mirrors make decorative coasters for 
the dressing table, Use them under polish, 
perfume, and similar bottles. They're easily 
cleaned and protect the tabl 


Tired of winding yarn by hand? Put your 
electric mixer to work. Remove the beater and 


When you wash walls or woodwork, fold a 
washcloth and fasten it around your wrist 
with a rubber band, The folded cloth will 
keep water from running down your arm. 


To cut corn from the cob, set one end of the 
ear into the center of an angel-food cake pan, 
It will hold the car steady as you cut, and 
the kernels will be collected in the pan. 


insert a small dowel Running the mixer at 
lowest speed, guide the yarn lightly as it winds. 
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Camp Cooking with Metal Foil 


AVAILABLE as a kitchen food wrapping 
and dish liner, aluminum foil simplifies out- 
door cooking. With a roll of the foil in your 
pack, you can leave at home many of the 
al camp utensils. Just wrap the food se- 
curely in the foil and place the package in 
a bed of medium hot coals until cooked. In 
experimenting with cooking times for vari- 
ous foods, the package 1 
spected, and replaced in the coals. ve 
cooked steak, fish, chops, hamburger, chick- 
en, sliced potatoes, and even apple pie this 
way. Build the fire large enough so the bed 
of coals will remain hot for at least 30 min- 
utes.—Paul F, Runge, Atlanta, Ga. 


ny 6 Double Duty 


A VERSATILE extension cord can be made 
from the cord used with some tank-type 
vacuum cleaners, Simply splice in a cube 
tap or socket by the end. The cord still can 
be used on the cleaner.—Henry E. Van Ape 
doorn, Rochester, N.Y. 


Old Churn Holds Wastepaper 
Tue unusual wastebasket pictured above 
is an old butter churn that I picked up in a 
secondhand store for 50 cents. 1 replaced 
the cracked lid and mended a split foot. 
Then the churn was sanded and given a 
coat of flat white followed by pale cream 
paint. I used a small brush to paint on the 
decorati If you're not handy at design- 
ing decorations, find some to copy or use 
decals.—Roland Cueva, Heyburn, Id. 


Gadget Dispenses Bread 
Tvunxinc the knob raises the loaf to bring 
to the top a slice at a time. When not in 
use, the lid is kept closed. The maker, Ward 
Philips Co., of Chicago, says the | Bread 
Butler® keeps bread fresh for at least two 
weeks. It’s priced at about $3. 
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Carving Houses 
Inside Out 


URNING a hobby into a career, nice 

work if you can do it, put one PS reader 
right into business, It started when Karl J 
Burg, of Clinton, Iowa, reached for some 
plastic scraps after reading an article on 
internal carving (PS, August, ‘47, p. 160) 
His skill made a quick hit with friends and 
co-workers. 

Spare-time orders kept him so busy that 
in June, 1948, he started a full-time plastics 
specialty business. He now makes carvings 
ranging from tiny flowers in jewelry to 
public buildings in good-sized blocks, be- 
sides doing more conventional sign’ and 
display work, The architectural models are 
made to scale from photos or blueprints of 
actual buildings and bring from $20 to 

The photos below show a ranch-style 
house of Burg’s own design, which he hopes 
to build as his home. The plastic block is 
about 8%” by 4” by 6”. In such work, a ver- 
tical milling machine is used to form the main 
cavity, corners being squared up with tiny 
chisels and scrapers made to suit the job. 
Breez and overhanging roofs must be 
done largely by chip chiseling. All parts 
are dyed in natural colors. 

Burg’s workshop includes a circular saw 
small lathe, and other tools he has 
made himself. In spare time he still makes 
models as a hobby 


ree-dimensional carving lets you see house 
from ground level, moderate height, or bird’s- 
eye view at will, A model this big is $80, 


int 
piece displa 
boat 


Take 
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parts 


is turned 
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are dyed 
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Vacuum-Tube Meters 
Read Voltage Right 


Does a VIYM draw current from the cireui 


jie YOU'VE ever tried servicing a radio, 
you don’t have to be told that a volt- 
meter is like an extra right arm. It’s the 
tool that often tells you what the trouble 
is, and when it can't do that, tells you where 
to look for it, 

Voltmeters can be roughly divided into 
three classes. Low-resistance meters the 
commonest. They are usually rated for 
sensitivity in the neighborhood of 1,000- 
ohms-per-volt and require 1 ma, of current 
to deflect the pointer full scale. High-resist- 
ance meters of the 20,000-ohms-per-volt 
class are distinctly better and will give accu- 
rate results under most conditions. They need 
only .05 ma. to drive the needle across the 
dial. The third type is the vacuum-tube 
voltmeter, or VTVM. It has almost infinite 
resistance and takes practically no current 
for its operation, If you bear in mind that 
any current required by the meter must be 


3 Ro(PLATE RESISTOR) 


3 


Ct +#—_—_~o8+ 


"s where the current goes. The meter 
the circuit by drawing extra current. 
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under test? The m ives the answer. 


taken from the circuit being tested—which 
tends to “load” the circuit—you can see why 
it is often important to keep drain to a 
minimum, 

None of this should be read as a criticism 
of the first two types of meter. Both have 
numerous applications if you understand 
their limits, But take the situation diagramed 
in Fig. 1. The tube is receiving its plate 
current through R1 and R2. Now if you try 
to measure the voltage at the plate with a 
1,000-ohms-per-volt meter, you introduce 
nother current-drawing element into the 
ircuit, the meter itself. The extra drain may 
be very little y a half or quarter milli- 
ampere) ; but since it must also flow through 
R1 and RQ, it introduces an extra voltage 
drop. Thus the very presence of the mete 
changes the circuit you are trying to meas. 
ure. 

‘Another way of viewing the sa 


me problem 


Baa 
oS 
R= 100,000 
45v 12 "onws 
cov S 100000, 
‘OKMS.\ 
30,000) 
/“ohus | 


| 
I 

ov 
ts 

sov®2 


' 100,000 oHms 


2. There should be 45 volts across R2, but an 
ordinary meter will give a reading of only 30. 


is illustrated in Fig. 2. The left-hand sketch 
shows a 90-volt source across which two 
identical resistors have been connected in 
series. Basic electrical theory tells you that 
the voltage will divide equally across the 
resistors. Now connect a low-resistance meter 
across R2. A 1,000-ohms-per-volt meter used 
on the 100-volt scale would have a resistance 
of 100,000 ohms, This gives you the effective 
circuit shown in the right-hand sketch. Th 

net resistance of the meter and R2 is only 
50,000 ohms. Voltage drop across this part 
of the circuit, therefore, is no longer 45 volts 
but 30, 

The more we increase the resistance of the 
meter and the less current is needed to drive 
it, the more accurate will the reading be- 
come, That's a job for vacuum tubes. Tubes 
are able to amplify because a small change 
in current at the grid produces a much larger 
change at the plate. Thus if you feed an 
unknown voltage to the grid and place a 
reasonably accurate milliammeter in the 
plate circuit, you can obtain a meter in 
which the minutest amount of current will 
be sufficient to operate the meter movement 

The photos and drawings on the following 
pages show two vacuum-tube voltmeters. 
The larger one, diagramed in Fig. 6, was 
built by Tracy Diers, of Richmond Hill, N.Y 
The smaller one (Fig. 14) made by Albert 
Rowley, Manhattan, N. Y., is a less versatile 
unit but easier to build 

Mr. Diers’ unit will measure both alter- 
nating and direct voltages and has four 
ranges from 0 to 1, 10, 100, and 500 volts. 
A 6SQ7 was selected for the meter tube be- 
cause in addition to the triode it contains 
diodes for rectifying AC. The grid of the 
triode is given a fixed bias of 1% volts by a 
bias cell of the type used in some amplifiers. 

For the meter itself you may use any 
surplus or standard unit provided it has a 
basic movement of 0-1 ma.—that is, 1 milli- 


4. If a meter is altered to read 0-1 ma. by 
removing a shunt, the scale must be re-marked. 


oa 


PANELLIGHT Be 
ASSEMBLY 


3. A comb 
assembling the parts, 


ed chassis and cabinet is used for 
Layout isn’t very critical, 


PANEL LIGHT 


hh, test-prod jacks, an:] gero ad- 


5. Range » 
ated on top of the 


justment must be lo 
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d-coutact rotary switch 

DPST toggle 

6 O-Volt power trans 
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clectrolytic 
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8. The VTVM should give the same reading 
as the calibration meter. Zero the VIVM first. 


‘300,000 OHMS 


ery. To METERS baths is 


BATTERY | 


9. In eae thes 
resistance meter and 
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cuits try first a lo 
VTVM; compare results, 


ampere causes full-scale deflection. It may 


be necessury to remove shunts or multipliers 
that are used to give the meter a different 
scale. If you do, re-mark the dial as in Fig. 4 


igures 3, 5, and 6 show the location of the 
parts and the method of connection, Sc 
every contact and tin those that need it be- 
fore soldering. This is important if you wan 
clean, firm joints. 


The unit is built into a chassis measuring 
3” by 10” by 12”. Tube sockets are mounted 
along an inner chassis edge by means of 
bolts and spacers. Some of the resistors 


called for may be hard to come by. If you 
have trouble finding any, remember you ean 
ke up the right resistance by add 
smaller units in series. A 
than specified will do no 


always n 


ing two or more 
higher 
harm, 

To obtain the proper operating voltage 
1 power transformer, T1, and a 5Y3 rectifi 
The sliding arm on R11 has to be 
adjusted to 255 volts from slide to ground 

Scale selection is accomplished by means 
of a single-pole four-position rotary switch. 
With the slider on contact 1, the meter reads 
from 0 to 500 volts full scale (which means 
that you multiply the meter scale by 500) 
Contact 2 gives the 0-to-100 range (multiply 
by 100). Contacts 3 und 4 are for the 10- 
and I-volt scales. 

The meter is calibrated for DC. Note. 
however. that a separate terminal is provided 
for measuring alternating voltages. ‘These 
are rectified in the diode portion of the 
6SQ7. The meter registers peak voltage. 
Alternating current or voltage changes its 
instant, ranging from zero to 


are used. 


he 


value every 


peak. The thing you usually want to know 
about it is the effective value, which is known 
also as root mean square, or s.m.s. To con- 
vert the voltage indicated on the meter dial 
to r.m.s., multiply the peak value by .707. 
In most cases multiplying by .7 gives a 
sufficiently close answer. 

When you have completed the wiring, 
check the VTVM for accuracy of calibration. 
Turn it on and allow it to warm up. The 
meter needle will swing off scale, and then 
gradually fall toward zero. Insert one test 
lead in the common terminal and another in 
the DC jack, After about five minutes, short 
the prods by touching them together. 
just R3 until you obtain a zero re 
These adjustments should be made wi 
selector switch on the L-volt scale. When 
the prods are not touching the needle may 
swing away from zero, but the important 
thing is to have the pointer at zero when the 
prods are shorted. 

If the meter fails to zero properly, you 
may have to readjust R4 slightly. The initial 
value of this resistor was figured as 36,000 
ohms, but it may be necessary to raise or 
lower it a little by shifting the sliding con- 
tact. A 40,000-ohm adjustable resistor is sug- 
gested for R4, Note however, that it is shown 
in the diagram as a fixed resistor because 
once the proper value is found no further 
adjustment should be needed. 

Hook up a flashlight cell and a 500-ohm 
potentiometer as shown in Fig. 7. An ordi- 
nary but accurate voltmeter may be used for 
the calibration. Vary the resistor until the 
meter reads exactly 1 volt. Connect the 
terminals of the VIVM to the points shown. 
The meter should read 1 milliampere—or, 
if you have re-marked the scale—1 volt. 

If R7, R8, and R9 are known to be 
within 2-percent tolerance, it should not be 
necessary to calibrate for the higher rang 
However you may do so by adapting the 
setup of Fig. 7, using a higher voltage 
source, a 1-meg. potentiometer, and a multi- 
range voltmeter. Check full- and half-scale 
deflection on each range. 

To demonstrate the superiority of a 
VTYM over ordinary meters, duplicate the 
circuit shown at the left in Fig. 9. With a 
low-resistance meter the probable reading 
will be about 25 volts; the VTVM will in- 
dicate very close to 67% volts. 

As a second step, check the current 
needed by each of the meters by inserting a 
0-1 ma, meter in place of the 300,000- zo 
resistor. Make a voltage reading across the 


10. This simplified VTVM uses one tube. Scale 
divisions, from 0 to 25, are marked on glass. 


terminals with a low-resistance meter and 
the VTVM. The milliammeter in series shows 
how much current is taken by each of the 
voltmeters. It will probably be something 
like .6 ma. for the low-resistance unit. How 
much does the VIVM draw? You can read 
the answer yourself at the top of page 210. 


Compact One-Tuber 


Everything that has been said about va 
um-tube voltmeters applies equally to the 
simplified model shown above and on the 
following page. Mr. Rowley’s meter uses one 


tube and reads DC voltages only. It has 
three ranges, from 0 to 5, and 250 
volts. Selector switch and bi: I have 


been omitted, and one half of the 7N7 dual 
triode is used as a power rectifier by tying 
the grid and plate together. 

Again, any good 0-1 ma. meter may be 
used; one with a fairly large scale is desir- 
able since this hookup causes the meter to 
zero at mic A small meter would make 
the divisions hard to read. 

The power transformer has a high-voltage 
secondary of 240 volts on either side of the 
centertap. One of the outer leads is cut off 
and taped, as are both leads of the 5-volt 
secondary, which is not used. 

Tube, calibration control, and most of 
the small parts are mounted on a 2%” by 
4%” aluminum chassis. This unit, in turn, 
is installed in a larger cabinet on which are 
placed the meter, zero control, selector 
terminals, and switch. 

Like the other meter, this one has to be 
calibrated before it can be used. After com- 
pleting the wiring, turn on the switch and 
let the tube warm up. After a few seconds 
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11. A few of the parts are attached directly 
to the front and top of a small metal cabinet. 


ining parts are wired 


underneath 
the chassis, which is then phiced i 


the cabinet. 


the needle will start climbing to the center 
of the scale. Use the zero control to bring 
the needle to exact center. Repeat the setup 
shown in Fig. 7. Plug a positive test lead into 
the 2.5-volt jack and connect the leads to 


12. The transformer is bolted to the chassis. 
Calibration control and the tube go on top. 


take a reading. Adjust the calibration control 
so that the needle swings exactly one divi- 
sion when the low-resistance meter shows 1 
volt. Reverse the polarity of the test prods 
and check the swing in the opposite direc- 
tion. 

Should the reading be inaccurate, readjust 
the zero control until the swing is exactly 
one division either way. Disconnect the test 
prods and make a sharp mark on the glass 
dial face at the point where the needle rests. 
Re-mark—on the glass—this new zero position 
and use it whenever you are testing on the 
5-volt scale. Use the normal zero-i. 
dead center—on the 25 and 250-volt rang 
The meter reads both ways from center, so 
you don’t have to worry about pola 
the test prods, This is handy in checking 
bias voltages where you'd usually have to 
END 


reverse the prods, 


All fixed resistors L-watt carbon, 


3,000 


RB: 2:20 oh 
Ch. C2: 84 


List OF 


R7: 1,000 olins, 


PARTS 


Su SPST tn 
Th: 480-volt p 
Meter (0-1 

and. lock. 


CONTROL 


CALIBRATION 
‘CONTROL 


a 315 VOLTS 
ac 


“o—o 


ALL FIXED RESISTORS 


1 WATT 


14. Half of the dual triode serves as a power rectifier, the other half as the meter tube. 
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California amateur sends voice and 
picture over transmitter made from 
$500 worth of war-surplus pa 


By Andrew R. Boone 


JULSING through the California skies 

from a weather-beaten back-yard shack, 
the image of a beautiful brunette flows into 
television receivers around San Francisco 
Bay. The boys who have seen her call the 
vision Gwendolyn. 

Reproduced by a collection of second- 
hand tubes and war-surplus video equip- 
ment, Gwendolyn represents the first stand- 
ard TV image broadcast successfully and 
repeatedly by an amateur. Soon, from the 
same station, W6JDI-TV, radio hani Clar- 
ence Wolfe, jr. hopes to televise live images. 
he 35-year-old amateur 
ing Gwendolyn’s picture 
from Burlingame, Calif., to demonstrate that 


Gwe a 
x beautiful’ brunette, is 
Clarence Wolfe's 

trade-mark. It's 
image he can 
over his homemac 
miter. Later he 

send live im: 
movies. At rig 
three rotatin 


wes and 
, W6JDI's 


Control panels for radio and TV fill one room 
of radio shack in Wolfe’s back yard, Most of 
scratch, 


his equipment was built fron 


his homemade $500 TV outfit can compete 
with commercial stations. His R.M.A. signal 
—meaning a standard TV im: that meets 
rigid standards laid down by the Radio Man- 
cturers Association—was flying into the 
ds six months before the first commer- 
jal telecaster went on the air in nearby 
Francisco, 

Not many have seen Gwendolyn yet. She 
is an image of 525 interlaced lines per p 


ture und 30 pictures a second. The thing 
that keeps her audience down to a select 
few is that she travels around in the 429-me 
band, reserved by the Federal Communica 
tions Commission for amateur experimental 
work. Standard home receivers, tuned for 
the commercial bands betwecn 50 and 200 
mo., must use converters to receive ham TV 
To hams that’s only a minor problem. There 
From 14 tubes and a wartime chassis, Wolfe 
built this 50-watt. rystal-controlled — trans. 


miter, It is the final link to the antenna, 


Real laboratory of W6JDI-TV is this bo: 
On it each circuit was set up and tested. Th 
best were later incorporated in the TV system. 


are a number of war-surplus radio altimeters 
that will step down the frequency properly 

Gwendolyn is the chief store-bought item 
in Wolfe's setup. She is a photograph of 
an unkown girl pasted inside a monoscope- 
a tube built to send a single image. U 
the iconoscope or camera tube which scans 
any picture or scene, a monoscope sees only 
the photo bottled within it. 

Two years were spent building the trans- 
mitter, but before that Wolfe spent 22 years 
building the experience that went into it 
He became a radio bug in 1925 when he 
was 11 years old, In the following years he 
started a one-man radio service and repair 
shop in his home town, won his ham license 
(1932), and began seriously to study radio. 
Soon after he built the Burling: police 
department's first two-way radio system. 


xperiinental camera for live broadcasts and 
movies consists of an iconoscope or picture 
tube, three coffee cans, and’a lens. 


During the war he taught radio and radar, 
and later installed delicate fire-control ap- 
paratus. On returning to his store after the 
he started learning the ways of televi- 
sion, and decided to become the first ham 
on the air with a standard TV picture. 
Unable to buy expensive commercial equip- 
ment, he set about building and adapting 
what he had or what he could get cheaply. 
For help he turned to a ham friend, Leslie 
Seabold, an airline radio engineer. 

No well-equipped laboratory awaited his 
experiments. He had a few pieces of test 
equipment and a shop-full of odd and spare 
parts. To make a test panel, he screwed a 
few sockets to a board. With Seabold, Wolfe 
worked out the circuits on paper. Then he 
tried them out in practice. Literally hun- 
dreds were tested; only the efficient sur- 
vived, and these were incorporated in the 
final sending apparatus, 

He tackled the timer first. Twenty modi- 
fications came and went before he was satis- 
fied with the neat unit that does the job 
today, After that came the control assembly, 
an intricate array of 120 tubes. 

To get Gwendolyn’s picture out with a 
big push, Wolfe settled on the antenna array 
shown in these pages~64 short lengths of 
aluminum tubing 1” in diameter. Half 
carry power, the other half serve as reflec- 
tors. In the favored direction, field strength 
is equivalent to 5,000 watts from a dipole. 
What's surprising about this figure is that 
the signal comes from the transmitter with 
only 50 watts of muscle behind it. 

When field tests showed that he had what 
he wanted, Wolfe started his transmitter 
humming. “This is W6JDI-TV, broadcast- 
ing image of a girl on 429 me.,” he said into 
the microphone suspended above his bat- 
tered desk. “Do you see her?” For several 
months he received no response. Except for 
the hams who picked up the pictureless 
voice, no one knew an amateur was putting 
out a TV picture. Then a few, eager to 
share in the adventure, hooked up radio 
altimeters to their television receivers. Six 
months after Wolfe went on the air, Bob 
Melvin, of Berkeley “Gwendolyn 
coming in clear and beau 

The name stuck, Confirmations came from 
Oakland, Vallejo, San Francisco, San Jose. 

Incidentally, Melvin caught the bug 
shortly afterward and built a transmitter 
of his own in the family garage. 

Wolfe now is trying to perfect a camera 
to replace his single-image monoscope. His 


Lovely Gwendolyn reposes in lightproof tube 
made from candy container, On top is a moni 
tor scope; in the foreground is the timing un 


Control assembly started as a single oscillator. 
It develops three sets of synchronized signals 
that form the composite signal or picture. 


is is the 


Voice accompanies the. picture. 
control console of W6JDI-TY; it serves also for 
regular transmissions on other ham bands. 


Experimental jor tube in this portable 
viewer permits Wolfe to see from anywhere in 
his shop the quality of the outgoing signal. 


Broad-band TV antenna consists of 64 ele- 
ments; half are driven, the rest reflectors. An- 
tenna ‘covers a band 4.5 me. wide. 


ndard 
nental 


Radio altimeter is used to convert a sti 
receiver to pick up the 429-mc. exper 
band on which the broadcasts go 


fifth model is a simple device—three 1-lb. 
coffee cans enclosing an iconoscope that 
receives images through a 2” £/1.5 lens 
taken from an old 16-mm. movie camera. 
With it he hopes to transmit live images 
and also motion pictures. But broadcasting 
movies will require a projector, That’s in the 
works, too. From a standard projector he 
plans to remove the intermittent mechanism 
and run the film through continuously. By 
pulsing a light source 30 times a second and 
projecting the illuminated images onto the 
iconoscope he will change the frame speed 
from the 24 per second used in films to the 
30 needed in video. 

Movies present a special problem for the 
ham televiser since one of the FCC rules 
governing ham operation is a restriction on 
broadcasting entertainment, Wolfe thinks 
that a good deal of the movie fare used on 
commercial TV stations runs no risk of 
entertaining anybody, but a legal definition 
of what a ham can televise is still to come. 

What does the future hold for amateur 
TV? Wolfe doesn’t expect many hams to 
follow his lead, at least for the present. 
Cost won't be the big factor. The $500 that 
this rig cost is a lot less than many hams 
put into voice equipment, but a lot of know- 
how and work is needed too. 

Then, too, there are a lot of technical 
limitations that have to be overcome before 
TV can be reshaped into the ham tradition, 
First step will be simplification of the c 
cuits and some method of getting more 
stations into the limited space in the air- 
waves. Perhaps ham ingenuity will also 
conquer the distance barrier that now mal 
television a short-range affair. 

These are questions for the future, Radio 
once posed similar problems, and hams 
played a big part in solving them. Will they 
do the same for television? Wolfe has proved 
that video has a place for hams. He's given 
the wheel the first spin, and you never know 
where it will stop. 


END 


This standard image of Gwendolyn has been 
picked up at points 35, miles away. She's proof 
that $500 and ingenuity can put T 


MAxixc something new out of something 
old often gives as much pleasure as starting 
from scratch. This hanging novelty shelf 
was an example. 

The front legs of a side chair were cut off 
just below the apron. A section including 
the rung also was cut from each front leg. 
Inverted, this assembly serves a 
the front of the shelf. 


Cabinet Fronts Now Available 


Ir you want to build cabinets in the kitch- 
en, bathroom, or shop, these steel fronts 
introduced by Western Metalcraft, In 
Olympia, Wash., may make your job easier. 
They consist of a metal frame and door or 
drawers—depending on the type of cabinet 
desired. The fronts are designed for use 
with simple plywood framing. 


|) INVERT 
Vann 
{mount 
“AS FRONT 
RAIL 


As the drawing shows, the seat was cut 
crosswise and the front section used as the 
shelf. The chair back and rear leg stumps 
were fitted to th 

‘After chips, cracks, and derits had been 
filled in, the entire job was sanded down 
to a fine surfa A priming coat, then * 
enamel, and application of decals wound up 
the job.—Simon S. Palestrant, Bronx, N.Y. 


Suction Holds Handle on 6 


A siipinc glass 
panel that partitions , 
off the nurs 
local_ church no 
handle. It could be 
opened or closed only 
by pressing a palm 
firmly against the 
glass. As a result, the 
glass always showed 
fingermarks. 

The problem 
solved by at 
couple of sucti 
to a plastic drawer > 
handle, wetting the 
cups, and sticking them to the glass. The 
screws in the suction cups were the same 
size as those for which the handle was 
threaded, making it a simple matter to 
install the cups.—Arthur Trauffer, Council 
Bluffs, Iowa. 


was 
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Steering Knob Kept Rigid. A 
spinner knob that twists in or out on the 
steering wheel can be cured by putting a 
few punch dots in the clamp. To avoid the 
ssibility of cracking a plastic wheel, it’s 
best to remove the spinner and clamp it on 
a broom handle or similar object. With a 
prick punch, make four or five dimples on 
te sides of the strap. When clamped, 
ner will remain in position perma- 


Replacing a Skirt Gasket. You 
can use a wide washing-machine cover gas- 
ket to replace a worn one on the fender 
skirts of some cars. Cut the rubber to length 
and stretch it around. Run a small wire hook 
through the inner side of each end. Fasten 
the hooks to the projections on the back of 
the skirt to hold the gasket. 
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Light Does Double Duty. An ac- 
cessory back-up light-the kind controlled by 
a separate switch—can be put to extra use as 
a direction indicator. Using red paint, I 
painted on the lens rrow pointing to 
the left. Now, when I'm making a left turn 
or pulling away from the curb, I flick the 
light on and off a few times. I've used the 
light for some time now and find it does its 
new job very nicely. It still gives ample 
light for backing.—Ray Smiley, Detroit, Mich. 


BRACE ROD 


Saas 


ao 


Keep Support Rods Tight. On 
prewar Ford V-8s, the two support rods that 
help anchor the engine at the rear have 
sometimes led to a false diagnosis of clutch 
trouble. If the rods loosen up, the result is 


similar to clutch chatter. The remedy is 
simple: either tighten the rods or replace 
them.—A. Zanelli, Clifton, N. J. 


nN) 


wen BELT iam) 
Has BEEN! 


Tool Supports Generator. On 
some cars it’s very tough to hold the loosened 
generator up in position while adjusting belt 
tension, The tool illustrated takes care of 
this. It consists of a piece of 4” steel plate 
tapped for four ¥” bolts. Turning the one at 
the center with a wrench gives a po 


can be tight Adj 
leg bolts as required. 


Spray Gun Siphons Gas. A siphon 


from a tank can be made 

ect spray gun. Take out the 

plunger and reverse the cup leather. Cut off 

the spray container, enlarge the hole in the 

end of the cylinder, and solder in a piece of 

copper tubing. Solder a delivery: tube 
the other end. 


for drawing 4: 
out of an in 


Gasket Slots Ease the Job. Nar- 
row slots cut from the edge of a gasket to 
the bolt holes allow you to install a new 
one without ing out the bolts, This may 
be specially helpful on exhaust manifolds or 
other parts where bolthead clearance is 
seant, or where threads are so rusty that 
complete removal would be a time-consum- 
ing job. Just loosen the bolts enough to 
separate the flanges. The slots do not im- 
pair the efficiency of the gasket. 


Short Lead Improves Starting. 
On an older-model Plymouth, I have found 
that moving the coil from the firewall to 

: cable support makes the 

easier to start, In the new position, 
the high-voltage wire from the coil to the 
distributor eap is shortened considerably. — 
Ralph Wyant, Indianapolis, Ind. 
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RADIATOR ~ 


RECEIVER 


GENERATOR 


EVAPORATOR 


— Air-Conditioning a Car 


A home-installed mechanical cooling 
system keeps passengers in this 1948 
Oldsmobile comfortably cool, even in 
the hottest midsummer weather. 


By Walter B. Moses, Ir. 


‘Though bolted directly in front of lower part 
of the radiator, the condenser has been found 
not to interfere with cooling of the engine. 


WEAD Bouts HOLD 
BRACKET 


YS 


Grlinder-head bolts hold the cutaway piece 
of channel on which compressor is mounted. 
Note sponge-rubber insulation on the tubing. 
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p'™ the poor motorist who must drive on 
a heat-soaked highway under a broiling 
sun, cooped up in an upholstered steel box, 
and propelled by a gasoline-fired heat en- 
gine. It’s about time we did something to 
cool him as well as his engine, 

Of course you can buy an evaporative- 
type window cooler, good on long, fast trips 
in dry country, but it won't help much where 
heat is accompanied by high humidity— 
which it is in most of the country. Here 
mechanical refrigeration, the kind 
custom-installed in high-priced cars, must 
be used. I've put it in my 1948 Oldsmobile 
and it keeps the car comfortably cool on the 
hottest midsummer days in Loui 

The actual heat load on a car is tough to 
calculate, depending as it does on many 
variables, including window area, speed, 
outside temperature and humidity, tightness 
of windows and doors, and insulation in the 
roof, firewall, and floor. However, it seems 


‘GROOVED TO TAKE 
AUTO BELT 


Compressor is aligned with the rear one of two 
Balleys.on the generator shaft. Front « 
jange is trimmed to clear boss on compressor, 


safe to say that the average car generally 
requires from one to two tons of mechanical 
refrigeration. (This means that needs 
provision for removing as much heat as 
would melt from one to two tons of ice 
every 24 hours.) 

A cooling system this size is several times 
larger than the ordinary room air-condition- 
ing unit for home use. The compressor and 
condenser in my car are both nominally 
rated at %-ton capacity, but they work fine. 
This is because the compressor runs faster 
than before when the car is driven at normal 
highway speeds, and because the volume 
of air passing through the condenser is 
much greater than in fixed appl 
keep the belt on the compressor 
during the cooling season, handling day-to- 
day variations with the blower fan. 

Three major pieces of equipment com- 
prise the system: (1) the compressor, wh 
changes the Freon® refrigerant from a gas 
toa liquid and which needs belt power; 
the evaporator, which absorbs heat from 
the air inside and which has an electric 
blower; and (3) the condenser, which dis- 
cards the heat extracted and which needs a 
How of outside air. These parts might be 
taken from old commercial refrigerators, 

Other parts include a receiver to hold the 
condensed Freon, a thermal expansion valve 
hy the evaporator, and a drain to discharge 
water removed from the air into a fender 
well, Installing this equipment isn’t too 
easy, since it involves numerous problems 
of support and clearance. Most of the work 
has to be planned on the car itself rather 
than at the drawing board, 

I mounted the compressor on a cut-down 
piece of 10” channel iron bolted to the head 
with the existing bolts. Rather than use a 
single belt on the engine, water pump, 


THERMAL 
EXPANSION 


SUCTION UNES 


Where the coolth is produced. Air 


the trunk around rear seat is drawn thro 
evaporator and ducted upward and 


ntering 
gh the 
inward. 


generator, and compressor, I drive the 
compressor from a special double pulley 
attached to the generator. This permits re- 
moval of the extra belt when cooling isn’t 
needed. The generator was moved back 
1%”, the width of the pulley, and a second 
pulley was silver-soldered to the first while 
both were aligned on a mandrel. The pulley 
on the compressor was grooved out on the 
lathe to take a standard auto V belt. 

The condenser is mounted in front of the 
bottom half of the radiator by angle clips 
welded to the radiator frame, to which are 
bolted matching clips welded to the con- 
denser, Brass bolts hold the assembly in 
place. Even in extremely hot weather I 
have been able to detect no increase in en- 
gine operating temperature due to air ob- 
struction from the condenser. The receiver 
is secured by a bolt running up through the 
dust pan in front of the radiator, 

Located to minimize obstruction of trank 
space, the evaporator is bolted under the 
deck behind the rear seat. Air entering the 
trunk around the seat and through the center 
arm rest is drawn through the evaporator 
to be cooled and dehumidified, The mois- 
ture it gives up is piped out the left fender 
well. The air is then drawn up through an 
aluminum duct and discharged toward the 
front of the car by the 6-volt fan, 

Normal infiltration of outside air is more 
than adequate to handle ventilation. ‘The 
blower, connected through a SPDT switch 
to the regular heater switch, effects a one- 
minute recirculation of air inside, 

The refrigerant lines are mainly }” soft 
copper and are fitted at several points with 
necessary flexible connections. I covered 


them with “spaghetti” insulation of sponge 
rubber and ran them back inside the right 
frame channel, 


END 


ARMREST 
recess 


Blower on rear deck directs air toward front 
of car, All windows and ventilators are_kept 
shut when air-conditioning system is working. 
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‘ap cork sharply and this water-filled bottle 
shatters into a hundred pieces. Being. incom- 
pressible, the water transmits the full force of 
the blow to the sides of the bottle. 


Water Wizardry 


‘OU can squeeze a gas into smaller space, 
but liquids can hardly be compressed at 
all. The water experiments on this page 
demonstrate that natural law 
For the two stunts above, boil the water 
first to drive out dissolved ‘air. Allow it to 
cool to room temperature, Then fill the 


Water compresses air in the famous Cartesian 
diver. You can make one by putting water into 


medicine dropper until it just barely floats, 
Fill bottle to brim and insert cork. Pressing 
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But look at this. You can drive a nail into a 
piece of soft wood with a water-filled bottle, 
The bottle doesn't break in this case because 
the water won't allow the glass to give. 


bottles to the brim and stopper snugly 
without introducing 

Holding the hammer at arm’s length, 
lightly tap the cork in the flat-sided bottle 
The cork won't go in because the water 
isn’t compressible, Tap a little harder and 
the bottle will shatter. 

For the nail-driving experiment, use a 
round bottle and glass stopper. Turn the 
bottle on its side to be sure no bubble is 
trapped. As a safety measure, hold it with 
a cloth._—Kenneth M. Swezey, Brooklyn, N.Y. 


cork causes “diver” to sink. Here, the incom- 
pressible water compresses the air in bulb to 
a smaller volume. Because of this, the 
loses its buoyancy and drops toward bottom. 


dropper 


Carriage Become 
cic the makings of an outdoor meal 
from house to fireplace is quite a chore if 
you have to make several trips. Au old baby 

age, retrieved from the was con- 
verted to carry dishes, food, and silver 


Carrya 


BOLT AND WASHER 


in one haul. The frame is a natural for two 
drawers and a general utility box on top. 
Drawers and box are made of redwood. 
Clear varnish covers the outside and white 
mel the inside. The framework is painted 
Je green and the wheels a bright red.— 
W, Essex, Maplewood, N. J. 


Plug Anchors Bike 


To prevent children from removing— 
and probably losing—the handle-bar grips 
of their bikes, use this improvised lock. 
Drill the end of the grip 4”. Wrap a strip 
of rubber cut from an old inner tube around 
an expansion plug and insert it in the handle 
bar. Replace grip and tighten the "20 
screw.—W. Quisenberry, Baltimore, Md. 


rips 


Is Family Size 


this inflatable 
gal. of water 
and is deep enough for youngsters to float 
well as wade. It’s made of marine blue 
ylite® by the Biluor Corporation, of New 
York City, and is priced at $2 


Sheepskin Is Fly Carrier 


Pix a strip of sheepskin clipped from an 
old jacket li band 
a ready-made carrier for fishing 
flies hook into the wool more easil 
to the hatband and they can quickly be 
removed.—R. A. Jenkins, St. Louis, Mo. 


ing to a hi 
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Border Printer 
brands Photos 


Your name can be placed on 
the border of a photo wit 
either of the two printers at left. 
They work in the way as 
a contact printer. The panels 
on front are for jotting down 
exposure data that give best 
results on different. papers, 


en 


ITH either of these homemade printers, 
you can put your name and address on 
photos during the normal developing process. 
Both work on the same principle. You 
make a negative of the desired wording on 
contrast film and mount this permanently 
. over a slit in the printing box. After taking 
the paper from the enlarger or contact 
printer, you slip the edge under the border- 
printer pressure plate and expose. 


Exposure is made by slipping edge of the 
paper under pressure plate, feft, and holding it 
in contact with signature negative while press 

ing switch. Lines radiating from theostat pointer 
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The large printer, housed in a plywood 
box, has a 6-volt transformer, a rheostat, tail- 
light bulb, and switch wired in series. The 
rheostat varies the light for contact or en- 
larging papers. Glass set flush in the cover 
supports the taped negative. 

In the small one, two flashlight batteries 
provide the power. Leather hinges join the 
plywood pressure plate to the alignment 
stop.—Clinton R. Hull, Costa Mesa, Calif. 


1 to reset the bulb to any illumination 
e found gives proper exposure on a 
certain paper. Center, an inside view of the 
larger printer; at right, the smaller one. 


© Protects Photos. Here's a 
ickaging method that helps mailed prints 
reach their destination in good condition. 
Select two corrugated cérdboards an inch 
or more larger all around than the prints. On 
one, center and glue an envelope that just 
fits the print n though the cardboard 
corners become dented, the prints are less 
likely to be damaged.—A. C. Porter, South 
Bend, Ind, 


Safelight Has Three Filters. A 
rotary safelight announced by the Golden 
‘B’ Manufacturing Company, Cleveland, 
gives you a choice of three filters—red, green, 
or yellow-simply by turning the housing. 
This allows you to suit the filter quickly to 
the work being done. The light retails for 
approximately $11. 


se-U pi 
For critical focusing and centering of s 


b- 
at distances of less than 6’, the Revere 
ago, offers a Thru- 


Lens Find asa for its 16-mm. 
camera. With the camera on a tripod, you 
remove the film ma: and rt the 
finder. When the camera is aimed and 
focused properly, you remove the finder and 


replace the magazine. 


Bulb Tests Flash Outfit. A flash 
tester can be made by soldering wires to a 
flashlight bulb, pushing the bulb into a cord 
long-shank plug, and connecting the wires 
to the prong screws. Plug directly into the 
gun or, for extension sockets, insert the plug 
in a screw-in receptacle.—Don Pittwood, 
Moscow, Idaho. 
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During exposure, stray light is kept off easel 
with a shield. It could be held in place by 
ting a hole and sliding it onto the lens b 


Negatives are taped over a blank slide mount 
and tl in the slide holder, Card- 
board disk with %" hole serves as lens stop. 


Color Slide Projector Doubles as Enlarger 


Some photographers operate 
eras chiefly for color, only occ y 
posing a roll of black-and-white film. In 
such cases, they can make fairly satisfac- 
tory enlargements from their ne; by 
using a slide projector as an enlarger. 
The photos above show how it’s done. 
Adequate enlargements up to 5” by 7” 
have been made in this wa 
A cardboard disk was cu 


to fit over the 


lens and a X" hole punched in the center. 
This permits exposures of about 1 sec. with 
the 100-watt lamp in the projector. To 
lengthen the time, the hole could be made 
smaller or a smaller bulb use 

A display-card holder serves as an up- 
right easel. A weight should be placed on 
the foot of the holder to prevent movement 
inserting the enlarging paper after 
.—-H, Leeper, Canton, Ohio. 


Oscillating Fan Agitates Two Film Tanks at Once 


Unrronm agitation of one or two film 
tanks is possible with this device. Snap 
two 8” hacksaw blades at the center to pro- 
vide the four parts of the linkage nearest 
the tanks. Anneal the metal by holding the 
ends in a flame and drill for %” bolts. Take 
off the regular drive link from an oscillating 
fan, (sce above), use it as a guide to drill 
corresponding holes in an unbroken 8” 
hacksaw blade, and reassemble the link 
and blade with washers. 

Remove the metal rings from two sink 
stoppers, punch holes to make the stoppers 
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a tight fit on the reel knobs, and cut slits 
on opposite sides for insertion of the blades. 
—H. D. Smith, Los Angeles. 


‘Three folding pipe racks are fitted on truck 
pictured at top above. Photo just above shows 
the front rack folded out of the way. Same 


bolt that holds it in open position also locks 
when folded. The center rack is swung back 
parallel to the truck chassis when not in use. 


Pipe Carrier Swings Out of Way 


Tues folding pipe racks will increase the 
pacity of a truck or pickup. Built by Roy 
Kayler, superintendent of the University of 
Idaho maintenance shop, each carrier is held 
in position by a single %” iron bolt. A short 
piece of chain, welded to the bolt head and 
to the rack, keeps the bolt from being lost. 

g below. 
pavy piece 


of iron that was cut out to fit the inner con- 
tour of the front bumper. It is welded to the 
bumper bi A section of 3” channel 
iron supports the rear rack. The channel 
iron runs the full width of the chassis and is 
welded to the frame, Bolts could be used 
instead of welding. Make sure the racks 
don’t violate highway regulations in your 
state.—Don Pittwood, Moscow, Id. 


Automatie Defroster 


‘Tas timing mechanism will automatically 
defrost. your refrigerator, eliminating all 
manual de-icing. To connect it, the unit is 
plugged into an outlet and the refrigerator 
cord plugged into the timer. ‘The pointer is 
set to the nearest hour of the day to syn- 
chronize the clock mechanism with the 
correct time. Then at I a.m. each day, the 
unit shuts down the rfrigerator just long 
enough to defrost it. Priced about $13 by Au- 
tomatic Controls Corp, Ann Arbor, Mich. 
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Apple Crates Frame Cabinet 


Har a dozen apple crates, stacked as 
seen in the inset photo, form the basis of 
this dining-room cabinet. The cabinet was 
built by Mrs. 0. B. Woods, of Bigfork, 
Mont., to house her dishes, glassware, silver, 
and the like. 

Besides the boxes, you need about one 
full 4’ by 8” panel of &” plywood to dupli- 
cate the cabinet. The plywood is used for 
facings and doors. Hinges and catches from 
the dime store, a handful of nails, and var- 
nish or paint to suit your taste complete the 
list of requirements. 

Four boxes placed on their sides, two 
high, form the bottom of the cabinet. A 4” 
space is left between for the facing to which 
doors are latched. A fifth box is placed up- 
right at the end of the double tier. Nail the 
end from another box in the middle of this 
one as a shelf, 

Place the sixth box across the space sepa- 
rating the bottom four. After all the boxes 
have been nailed in position, face the ends, 
top, and front with plywood. The cabinet 
shown rests on the baseboard in a corner, 
the facing of the right side extending to 
the floor for support. If not built into a 
corner, the cabinet should have extensions 
at both ends to serve as legs.—Mildred Kelso, 
Bigfork, Mont. : 


Jar Increases Dust Capacity 
Tinep of constantly refilling my garden 
duster, I cut an opening in it and soldered 
‘on a standard metal jar lid through which I 
had cut a hole. This fitting accepts a stand- 
ard fruit jar, increasing the capacity of the 
gun several times. The cloth seen in the 
photos keeps dust from backfiring, 

R. Hull, Costa Mesa, Calif. 
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New Loader Picks Up Bales 


Hrrcnep alongside a truck or wagon, a 
ew bale loader takes the back-breaking 
labor out of a familiar farm job. Guides 3° 
long direct the bale into the elevator as the 
loader moves across the field picking up hay 
deposited by the baler. 

Made by the International Harvester 
Company, Chicago, the loader is driven by 
a chain connected to a sprocket on the axle 
of two wheels, which are fitted with 6.00 
by 16 tires. The loader is 7’ high, 12’ long, 
and weighs about 688 Ib. 


— 


Ammonia compressor, bought secondhand, is 
backbone of air-conditioning system that cools 
and dehumidifies an eight-room house. 


nral_gas, furnishes 
the power for the compressor and a centrifugal 
pump that recirculates water from the pool. 


Ha are located behind back-yard 
swimming pool. Water from pool absorbs heat 
taken from house. Compressor is at far left. 


Ammonia Plant 
Cools Home Air 


AS AMMONIA refrigeration plant cools 
the Little Rock, Ark., home of Don 
Leveck. The used ammonia compressor and 
auxiliary equipment cost $500. Energy for 
the pumps is furnished by a gasoline engine, 
which is run on natural gas, 

Mr, Leveck’s forced-air heating plant and 
back-yard swimming pool are used in the 
cooling system. House air, ammonia-cooled 
in the air chamber near the furnace, is fil- 
tered and washed by water sprays and 
forced back into the rooms by the furnace 
fan. The compressor sucks ammonia gas 
from the house cooling unit and forces ‘it 
through condensing pipes which surround 
smaller pipes carrying water from the pool. 
In a liquid state, the ammonia is sent back 
to the house to absorb more heat. —Ruth D. 
Arnold, Little Rock, Ark, 


Schematic view of three-clement cooling sys- 
tem shows house’s heating plant, double-pi 
condenser, and swimming-pool water supp 
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Eggs Roll into Collecting Pan 


Communrry laying nests for poultry made 
by the Russel Manufacturing Co., Caro, 
Mich,, are said to do away with the neces- 
sity of washing and buffing the eggs. 

The nest floor is a sloping wire screen. 
When laid, the eggs roll down the screen 
into a collecting compartment outside the 
nest itself. A hinged top swings back, as 
above, to give access to the eggs. 

Each nest, made of aluminum and steel, 
has four entrances for the hens. The in- 
terior is divided by curtains. The front of 
the laying compartment is hinged for easy 
cleaning. Shallow trays under the screen 
floor catch dirt that falls through. 


Farm Saw Mounted on Sled 

We vse an old sled as the base for the 
farm buzz saw. Mounted on the sled. the 
saw can be easily skidded to a new location 
when the need arises. While the saw is in 
use, the sled is staked to give a firm base.— 
Leonard O. Timm, Bennington, Neb. 
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Electric Vibrator Drops Seeds 


Actuatep by a single flashlight cell, a 
vibrating planter made by the Park Products 
Co., Lombard, Ill., is said to ease the job of 
row-planting small flower and other seeds. 
When held as above, the vibrator goes into 
action. Placed in the trowel-shaped hopper, 
hard-to-handle seeds will drop into the fur- 
row one by one. 


Engine Moves from Job to Job 
Hene’s a two-cycle 
gas engine that's de- 
signed as a jack-of-all- 
jobs. Made by the 
Gresengine Corp., 
Antioch, IIL, it is in- 
tended for various 
light-duty applications 
about the farm and 
elsewhere. One fea- 
ture is that the base is 
separate from the en- 
gine proper. After a ~ 
base has been mounted and aligned at each 
location where you need occasional power, 
you can quickly move the engine from job 
to job. The engine shown has a 1.7-hp. 
rating; more powerful ones are planned. 


Seals Frozen-Food Packages 


A LIGHTWEIGHT 
electric sealer for clos- 
ing plastic bags prior 
to home freezing of 
foods is now offered by 
Sears, Roebuck and 
Co. Plugged into a 
115-volt outlet, it seals 
a bag in two to five sec. 
When you release the 
normally separated 
handles, a spring 
clamps heated jaws on 
the mouth of the bag. 
Price, about $4. 


) 


MORE NEW CARS AND TRUCKS 
‘ARE EQUIPPED WITH AC SPARK PLUGS 
TWAM WITH ANY OTHER MAKE 


e Today's AC Spark 
Plugs, with patented Coralox Insulator, 

are always in tune with your engine ... whether 
it's cold or hot... loafing or under heavy load. 


They surpass all previous spark plugs 
in their ability to fire steadily 
under a wider range of operating conditions, 


They remain efficient through 
substantially longer life. 


If you want your engine to sing a sweet 
song of smoothness and power, 
get a set of new AC's today. 


wwe (sm 


AC's patented processes make this the 
finest insulator in spark plug history. 
ical insulation, no mat- 

how high the temperature. Better 
conduction. Maximum resistance 
heat sho fouling, harder, 
stronger, longe: 


Ac SPARK Pup 


RS CORPORATION 
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THIS 18 17 / 


THE LOWEST-PRICED 
BALL BEARING, TILT/ARBOR 
SAW IN AMERICA! 


moter. + $3.50 each, 


THE NEW Zé. 
Power Kinc 3001 


Yes, this is it! The saw thousands of shop 
owners have been asking for. The new 3001 
hull bearing tilt/arbor Power King. A big- 

pacity saw with big saw features, yee 
priced so low it pays for itself quickly with 
the money you save on a few projects alone. 

Compare these features and we think 
you'll agree the new 3001 is today’s out- 
standing circular saw value! 


BIG SAW FEATURES! 


sk TILT/ARBOR CONSTRUCTION — toble ond work ore 
always fot for sofe 

4 BALL BEARINGS: 
smooth running 

BIG CAPACITY. With o 214" depth of Cut, ond a 12" x 16" 

has 71” area chead of blade, the 3001 hondles 
© broad range of work 
RECISION-GROUND GRE 


ON TABLE. Heovy cost 
reinforced. for obsolvte 
‘owures smooth easy shiding 


oidity 

Surloce, 

4 RIGIO RIP FENCE — fll table width, locks of both ends, 
teleoses instontly, 

+ TABLE EXTENSIONS AVAILABLE, Exclusive, rey-ron grill 
lype. extensions, measuring 624 fon be odded to 
The'3S01 ot lows cot Ad one to ight'side ond you con 
ip to the center af @ 24” panel. Add one Jo eoth 
fond toble ‘oreo is increased to 252" x 16". Tops ore 
precision ‘ground, 


-—-------— --------- = 
Please send circulor on the new Power King 3001 
ilt/ arbor sew. 


City, State. 


mn CISION Te 
yODWORKIN, 06 ¢ FOR 
L_ 2» SAND meTALWoRKIN 
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1-minute 
Tilt it for 
Jock it. You're set up 
for any operation, ma- 


Drive by HULL 


AUTOMOBILE COMPASS 
AVOID DIRECTION WORRIES 
ON STRANGE VACATION ROADS 

it 


SAVE TIME F Ww 


Sux 


cand "PEPPY PAL Ww 


FREE Ilortrated folders aly 
pres cana ar 
Gar’ North at Street Columbus. 


YOURE 


“epvenruRE BOUND" 


ET away from hum-deum 
living and hit the adven- 
ture trail on a Harley-David- 
son Hydra-Glide! Explore 
back country roads that lead 
to rare scenic splendors, hid- 
den valleys, little known ham- 
lets and historic places, out-of- 
way lake and mountain areas 

so hard to reach by other 
transportation, See great cities, 
fascinating rural regions, g 
orous resorts and va 
spots. New thrills, new 
new pleasures aw 
every turn . . . at gypsy tours, 
exciting race meets, endurance 
runs, hill climbs, club gather- 
ings of every kind, There's 
no sport like motorcycling; no 
fun like riding a sleek, swift, 
“comfort-cruising” Harley 
Davidson! See your dealer 
today, Mail the coupon now. 


it you at 


ee ee ee ee es | 
HARLEY-DAVIDSON MOTOR CO., Dept. 5, Milwaukee 1, Wis, 


Send free copy of ENTHUSIAST Magazine filled with motor- 
tycle action pictures and stories ; also literature on latest models 


Name 


Street of RED. 


City . Zone. 


ST eC 
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|,GROBAN'S WAR 
ok “SURPLUS Speciale! 


Electric ‘Motor 


‘deal for Model Builders, Model Rallroaders, 
Exporimenters,, Mobbyists 


SPECIAL! Brand N 


NNA AIR CYLINDER 


Pneumatic 
Compression 


iSPECIAL AUGUST BUY 


* 
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ORDER Direct FROM ry 
Send peyment or purchase order tod 
SATISFACTION GUARANTEED 


BRAND 
NEW 


$3.95 


>: 


BRAND NEW AIR OR OIL 


HYDRAULICS 


SHOP BY MAIL 
and SAVE at GROBAN’S 
Buy direct from ad! 


ay 


LOGAN HEAVY DUTY OIL 5 
RA c P 


UMP 


ae Ae 


LOGAN HEAVY DUTY O1L 


Vickers MF9 Hydraulic 


PUMP or MOTOR 


‘complete with mounting 


) i: Wie Spake Whee Po v5.00 van 19S 


W) arano new. 


) 


GROBAN SUPPLY co. 
1507 SOUTH MICHIGAN AVE. 
Dept. PS-7 


Chicago 5, Ill. 
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AMAZINGLY LOW PRICED 
ICASCO Fhwer el KITS 


With a Casco Power Tool Si 
Kit, every job is a better 
job! For the finest 
equipment at any price 
is right at your 
fingertips. And the 
cost is so very low, 

it quickly pays 

for itself. A 

“must” for every 
craftsman, 


hobbyist, For { wo0o, METAL, PLASTICS, 
halidewand FIBRE, GLASS, LEATHER 
repairman! pou eres 
Keanvest Ie grinds! 
Kesands! | Ie buts 
Te sharpens! It cuts? 


(What a Gift!) 


“ones $4995 


CASCO TOOL 'N’ RAK 
hangs up where you work! 


40 pieces, ony 547% 


fond Jewelry stores, 


DRIVE AND KEEP COOL! 


pund asset—silent, 
! Cools car in sum: 
mer’. . . defrosts ia winter 

keeps wind clear 
always. G-in., rubber blades, 
2-speed switch, universal 
mounting bracket fits all 
steering columns. 


- 5945 
CASCO AUTO FAN ONtY 


Now at Cor Deolers, Auto Supply Stores, 
Garages, Service Stations. 
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| SAVE UP TO 20% on QUALITY BALL BEARING 


POWER MOWER ATTACHMENTS 


Build your own power mower with our spindle and bade atach- 
ment.” Pully for easy connection ‘with engine, Sealed in. New 
Departure Ball: 


SATE UP TO 25% ON 
BALL-BEABING WHEELS _ 


Sensational New MOTOR raed 


ter Meavy Duty Fri 


40 MP Induction Ty 
ii N ACG0 crete 
i bert 


Make Your Own 
POWER LAWN MOWER 


this DRIVE CUT 


Artas ‘EQUIPMENT co., Dept, 'S8A 

eae ‘Ask Your Hardware Store for 
FULLER'S 

“frost” Unbreakable Amber Handle 


SCREW DRIVERS 


CHAMPION V-GLOW PLUGS 


for model engines only 


sures better 
provides 


TORS— 
L proved, dependable ia, millions of 
“ hhampion Spark Plugs. 
CHAMPION SILLMENT SEAL—prevents 
excessive compression leakage be- 
tween fasulator and shell. 
__* CHAMPION. ““THERM-O-FLEX" CON. 
F* stauCTION—Ionger clement life, 
Se more dependable performance. 
Follow recommendations of plug types and fuels ap- 
proved by engine manufacturer. 


CHAMPION spark PLUG COMPANY, TOLEDO 1, 0. 


The modern farmer will tell you that car, truck, tractor, stationary 
engines and other power farming equipment are the key to 
increased farm production. That's why dependable spark plugs are 
of paramount importance to him—why he uses dependable Champion 
Spark Plugs in vast majority. This preference is unquestionably 
based upon better performance in every type of engine, so whether 
you are farm, town or city folk, insist on Champion Spark Plugs— 
the leader in public preference for more than a quarter century. 


Listen to the CHAMPION ROLL CALL... Horry Wi 
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BULL BUFFER 


announces a sensational new 


HOME KIT 


FOR THE FIRST TIME, YOU CAN POLISH, 
SAND AND DRILL “THE 
AND PICK THE RIGHT 


GHT-ANGLE WAY" 
EED FOR THE JOB! 


You Asked for It— 
Here It Is! 


A streamlined, powerful electric drill 
PLUS one of the finest geared 
chucks money con buy « « « PLUS the 
fomous Bull Buffer, now in use in 
more thon 100,000 homes . . . PLUS 
‘an adapter that enables you to so 
fe drill speed 
jo you complete, ready-to 
no “extras” to buy « q 
you'll use day in, day out, for deill 


ses at one low price—and your Bull 
Buffer Kit carries @ 90-day guor- 
today, at your dealer, 

week or money order 


9 at twice drill speed—can ONLY 


ute). - 2.0 
sheepskin-bonnets, . 1s 
Extra sanding discs, ( 3-4), each 0 


[AT YOUR DEALER OR ORDER DIRECT TODAY — WE PAY POSTAGE 
BERTRUM S. ENGINEERING CoO. 


3121 MAIN ST. KANSAS CITY, MO. 
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AUTOMATIC RETOOTHER 


MAKES NEW 


PROFITS 


‘operate. A perfect 
je. 


— 


IMMEDIATE 
DELIVERY 


BURR MFG. CO. 
8943 VENICE BLVD. 
LOS ANGELES 34, CALIFORNIA 


VKODACHROME PRINTSN 
and ENLARGEMENTS 


up to 11x14 . .. from your color transparencies 
Order through your Kodak dealer 
EASTMAN KODAK CO., Rochester 4, N.Y. 


CARTWRIGHT’S 
TRU- Le TIN SNIPS 


et. BP. 24 W. 
NEW YORK 18, N.Y.) 


BROWNSCOPE CO. 


SAVE MONEY WITH 
SHOPMASTER TOOLS 


2a ee 


BUILD own TILTING ARBOR SAW! 
5 SAVE 


If you like 
fine tools 


sethen you'll certainly like to work 
the new GREENLEE Socket Chis 


Perfectly bolanced...handsome, transparent 
green plastic handles... fine 

beveledged GREENLEE blodes, s0 long the 
choice of true craftsmen. Ask your 


hardware dealer about them. 


oyaaie 


WOODWORKING 


SPECIAL OF 


Repair Busine 
mag Sharpen Dull Pipe Wrenches 
¥ fun 


SOCK! 
mRENCH Ki 


UTICA ‘TOOLS 


For More Tool Mileage 


cond St. 


TUTTLE BROS. it coon, ceiitorsis 
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UTICA DROP FORGE & TOOL CORP. 
UTICA 4, NEW YORK 


WAR SURPLUS BIGGEST BARGAINS 


These bargains were chosen from over 4,000 items in stock 


CLUTCH GENERATORS & 
STEEL AC ARMY LIGHT PLANTS 


wifeiae ‘ni gattgnal bra 


riggs-Stratton 
GAS ENGINES 
SAVE $25 OW LIST PI 


AIR COMPRESSORS 


a eee 


ALL items GuarANTEED C & H ELECTRIC Co. 


AS REPRESENTED 438 W. JUNEAU AVE 


MILWAUKEE 3, WISCONSIN 
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‘ocrse 


FOR EASY PARKING 
—SAFE DRIVING! 


Top of spinner shows 
Hollywood glamour 
girl attractively p 


BETTER 
WAY TO 
HONESHARP 


Almost ANYTHING! 


tance is made with or- 
der WE pay postage. 
Dealer Inaviries Invi 


NEW QUICK-CLAMP 30° BRAKE 


319° 


NEW and BETTER Ecctrce 
SANDER-POLISHER Ready! 


DRAINS CELLARS, WASH TRAYS 
~ GIRCULATES OIL 


umips 1800 GPH _ mal. 30° 
igh, uses %& to 4% 
Bieh ae tHE "$80 


WORLD'S SAFEST Eecence JIG SAW! “SPE wnwweo tonne at meat 3. 1 
Ss) es Genuine Drap-on Tools 


Available Only Through Snup - on’s 
Direct-To-User Tool Service 
WRITE FOR INFORMATION 
SNAP-ON TOOLS COI Kenosha, Wisconsin 


SV NOW! cinta stars 


YOU CAN DO IT BETTER WITH 


NCR : 
) b JBiokeinee 
fants raeevins toe BUILD YOUR POWER TOOLS 


POLY neidio ARBORS — 
te ORDER 


© HOMES © WORKSHOPS * COMMERCE © INDUSTRY 
HOW TO GET YOUR SYNCRO: 


At your dealers, If dealer hasn't the brand new 
Sharpener. new Sander-Polisher or Saw. order direct 
from factory. Send full 

DEALERS! Write for 
SYNCRO CORP, DEPT. 
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Smount, we'll ship PREPAID. 
NCRO'S “BIG 3” Profit Facts. 
7, ROCHESTER, MICHIGAN 


BERG’S TRUCK & PARTS CO., INC. HA rrison 71-6930 
1610 $0, WABASH AVE. &j A) hi CHICAGO (6, ILLINOIS 
WOR tay A (Gop. 
AMERICA’S LARGEST STOCKS OF JEEP PARTS AT THE LOWEST PRICES 
, RADIATOR ASSEMBLY | COMPLETE TRANSMISSION 
23% $27: 50 | orem. $55.50 $67.50 
cxcnonze. 49.50 60.00 


Repuit _82280| 


BIG, FREE CATALOG 
YOURS FOR THE ASK- 
ING... WRITE FOR 
YOUR COPY TODAY! | CYLINDER HEAD 


NEW atsae— 5g. 40 |. 
oreceuned . 


THOUSANDS 
OF OTHER PARTS 
AND ACCESSORIES 
AVAILABLE. 


CARBURETOR 
REPAIR KIT 


itiicre $435 


SHOP BY MAIL 


ORDER DIRECT opwase7 
FROM THIS AD Complete with pinion COMPLETE TRANSFER CASE 
——- ADS, 00 


"$95.00 


xchange eeeeee “ 
x BRAKE 
. SHIELDS AND SHOE 
banad &S oe 5G 95 


aes 
ING SI 
= VAL 
o ¥ CLUTCH PRESSURE PLATE 
; ASSEMBLY (Outright) 
SS Ser, $7.60 
Exchange Wass 


OIL PAN GASKET 


sw 12e¢ 


Your Money Will Be 
Promptly Returned. 


WATER PUMPS e) 


UNIVERSAL JOINT 20 Orestes wew 
JOURNAL SERVICE PACKAGE Outright $5.50 $6.75 Sg" 
us, 50 Exchange 4.50 5.75 


BELL CRANK &:88335: ‘as 65 


sao | d8t3%e, $27.00 


SEAT CUSHIONS 
az006— $ 
crwitesso0a “~ $3. 
Used 


venterster 
Srerrenee’ Se peeereet 
: 
AILER LIGHTING cABL 
wi One Socaer PF. ae Stes 
sete, 94.00 bio 8] 
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LATEST 
BUY RETAIL AT WHOLESALE PRICES 


SE AUTO ACCESSORIES: sanscacron cusses 
ORIGINAL ‘SMITHY'S: oo oD arone 
MUFFLERS* polished, RINGS 


EXTENSIONS 


plated tee! 
a fergie 
Set oht"? | snap instontly in 


$400. Stace = Enhance 


Fit snugly - Secure 
The original Smithy's mut 
Beauty. of your 


jr $10.95. 
Some or above $ 

ce kno MODEL WITH YOUR_ORDES asta cutck oR MONEY ORDER 25 

SEU AUTOMOTIVE MILLINERY OF HOLLYWOOD P.O, Box 2432 Terminal Ame 


STATE YEAR, Mal 
Mlustrated « 


SEND 10¢ for big 


0 
mites 


TTT Indy 

“dreds of home aay previews. Bs eT 

a ere ens eae, te 
iad nate elt tase OR 


7x50 PRISM BINOCULARS 


ext potening | | Money 
‘eck 
PRECISION OPTICS-BRAND NEW 


$36* 


oR 
EMEL MFG. CO., Dept. SP129-H, Racine, Wis. 


BROWNSCOPE 
Dept. 24 WwW. eS: 
how York 0K 


re} 


SURPLUS sRanp NEW 
7) AIR COMPRESSORS 


for Garage - Shop - F. 
=~ _ or Home. Height 9° = Welgue 715 Ibs 
P Motor 3 


Cc 


OF AMERICA 
iiid ei re y 


Syphon Type Spray Gun 
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ALSO HANDY FOR 
WOOD HoBsBYISTS! 


=to gi 
smooth 
on fr plywood 
‘ond other soft 
woods. 


Aprecfinishing material char seals 
the wood pores...tames the wild 
rain virtually eliminates 
checking and grain raisine. An 


Sfleached” of" wiped” finishes 


Satinlac 
—to preserve 
the beauty of all 
woods. 


just like new with Weldwood Glue.” 


Remember Weldwood Glue when you need dependable Ax inexpensive coating for the 

wood-to-wood bonds. Quick and easy to mix with cold 

water... tremendously strong . . . stain-free . . . rot-proof 

. . «and permanent. At paint, hardware, variety stores 
and lumber yards. 15¢, 35¢, 65¢, 95¢ and larger sizes. dsten wih ane 

FIRLITE ond SATINLAC ore 

WELDWOOD PLASTIC RESIN GLUE salah trm point howare 

tnd lumber decor, Write es for 

United States Plywood Corporation, New York 18. N.Y. Teohet"an tolshing plywsod, 


FIND RADIOACTIVE MINERALS 
WITH A SNIFFER GEIGER COUNTER 


cer BY MAIL TODAY 


Build Your Own $300 to $500 extra profit monthly 


Portable Welder Men we nn Bu, YOUR 
save usta $3008 weir eee 


Poy 


vorts .. Easy Terms 
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FOR YOUR SHOP... 
The DU-FAST 


OSCILLATING SANDER 
and POLISHER . . . tool 
of a thousand uses! 


Especially designed as a versatile 
ottachment for the well-known HOME 
UTILITY, YW" Electric Drill, and HOME 
UTILITY 5” Dise Sander-Polisher (products 
of Black & Decker). It br 
fine finishes within the 
Regardless of what yo ty 
wood, metal, plaster, wallboard, plastics or other project 
« DU-FAST soves you money, time ond work 
in your home, in your shop, in your hobby 
you want professional type finishing and 
rking surface a full 3%" x 7" 
SHOP PROJECTS FURNITURE». AUTO BODY 


DU-FAST, 


12 EAST FOURTH STREET, NEW YORK 3, N. ¥ 


surplus of 1/150 HP. 
motors. Original cost $2.00 each 
C., induction type. 


PAINTERS 
STRIPING 
TOOL 
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POWER TOOL COSTS “353° 


\ Get This 5-in-1 Machine 
.++Do the Work Yourself 


Save money; have fun! Make 
your own furniture — handle 
hundreds of home repai 


A $50 A DAY BUSINESS 
IN YOUR SPARE TIM! 


Reet BY Se wo. 


We'll Pay You 


1000. 


RECLAIMO MFG. CO., 5083 Eston Ave, Dept. 98, Chicage 20, Ui. 


FREE! ornvocs pm 


“DRILL PRESSES 
ENCH SHAPER 
HMENTS 


for 3 gallons of 
“worn out’ motor oil 


from your ewn auto 
truck ctor en: 


SOUTH BEND LATHE worKs —— 


‘456M £. Madison St., South Bend 22, nd 


PROVIDENCE 
Eddy & Ship St. 


shee. ss se Wale = Sh ar 


ea 
OTTAWA MEG. CO., 2-901 ‘Garden St, Ottawa, Kansas 


Wellworth” Sensational Offer! Reg. $60.50 seam 
WESTINGHOUSE AIR COMPRESSOR fxcuae 


veges us (2 
perating from i W 


A fortunate purchase 
ables us to offer you 


None Better 
at Double 


Special. 79 50 


‘Chicago Pneumatic Lever 1 
ain DR?" 


WRITE FOR FREE CATALOG 


WELLWORTH TRADING CO. 


‘Merged with C & M Equipment Co. 
1831S. STATE ST. DEPT. B-8 CHICAGO 16, ILL. 


OVER 50,000 SATISFIED USERS! | 


DYNAMIC curv WELDER _/ \ 


fy Tables, Hi-Speed 
ig Cutters, Dovetail 


facts om th 
facts on these pop 
today. Sold om ‘ 


Ra te BARRON (2+. 
aoe e pacts 
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SO HANDY tor 
50 MANY USES 


AT HOME 
OFFICE AND SHOP 


Now you can keep 
nuts, bolts, screws, 
parts, wash- 
imps, hobby- 


Just think, 32 or 64 drawer cabinet to keep those small 
items that usually get mislaid. Spot welded steel cabinet. 
enamel finish, metal drawer guides. Looks good any- 
where. Send check or money order please—no C.0.Ds. 
Prices below. Your money refunded if not satisfied 


WiTH ALUMINUM | WITH CARDBOARD 
ORAWERS DRAWERS 


Rolling Pinker. Although the han- 
dies of this sewing tool resemble those of 
the conventional pinking shears, that's as 
far as the similarity goes. The lower handle 
remains stationary. Moved with a pumping 
rostase Pao motion, the upper handle operates the pink 
CONT > ing wheel through gears, It's priced at $7.50 


H °o L D E E E by Floria Mfg. Co., Plantsville, Conn. 
=-E- 
The Original GRIP 
quTOMATIC 
SCREWDRIVERS | 


ip out of way when not in use. 
Highest quality throughout. 


Hews Models FOR RECESSED 
MEAD SCREWS CB) 


UPSON BROS., INC., ROCHESTER 4, N.Y., “AF Leeding Dealers Everywhere 
————— 


32 drw. $8.95/32 drw. $5.95 


How-To-Do-It Information 
for woodworking hobby fun 
Yours — in e 

THE DELTAGRAM® 


A, mote» 


Grease-Draining Frying Pan. 
Pushing the plastic lever in'the handle of 
this frying pan opens the valve and lets you 
drain off excess fat. A slight tilt lets the 
grease drain out with no chance of tumbling 
out the food. The 9%” pan is made of cast 
aluminum by the Hollis Company, of New- 
ark, N.J. It sells for about $5. 


Hers (682H E. Vienna Ave., Milwaukee 1, Wis. 
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Modern Livi 


lg 
5 


\ a 


Combination Knife-Fork. This 
combined knife, fork, and bottle opener fits 
snugly into a self-contained case. Closed, 
the outfit is 74” long and fits easily in a 
pocket or in the glove compartment of a 
car, Knife blades and fork tines are offset 
to permit sheathing. It's distributed for $1 
by California Brands, Los Angeles. 


Razor Holder Clips on Shelf. 
Clipped to the underside of a shelf in the 
bathroom cabinet, this plastic holder keeps 
both razor and blades up out of the way. It 
has compartments for new and used blades. 
Screws are furnished for mounting beneath 


wooden shelves. Carvanite Products, Los 
Angeles, prices the holder at about 30 cents. 


WANT A 
BASEMENT 
WORKSHOP? 


BUILD a handy workshop easily 
with Gold Bond Gypsum Wall- 


board, at low cost. Big, light- 
weight panels are fireproof, 
sail. Decorate wi 
Sunflex, the low-cost, one-hour 
wallpaint. Get both at your local 


NATIONALGYPSUM COMPANY, 


i 
pele ee 
Come Sel sou. BOR 


showing remodeling ide 


Ciprvne di 
Build 


your own SMITH Compressor 


rock drills, tompers, peving b 


Write for complete information! 
GORDON SMITH & COMPANY, 
405 College Strect ® Bowling Gr 


vate. FOR CABINS, TRAILERS, 
CONTRACTORS, BOATS 
fiten Fats ceeulee 


t, air-cooled engine 


WRITE FOR CATALOG © 
D. W. ONAN & SONS INC. 
also Ave., Minneapolis 5, Minn. 
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Cracked 
Water Jacket 
SEALED 
TIGHT 


Use Smooth-On No. 1 

Ton Cannsat tovseal cracks 
imeast metal parts Such 
tases ec Ths quicrinicning — MOOTHON 

oe ‘stops yt aot holds tight ON 
Soh ic paniarplighaly ac kas 

‘Use it, too, to stop leaks in radi. snot | 
ators, gas tanks, heating, cooling 
and exhaust systems. Keep Smooth- 
On No. 1 handy for many auto and household repairs. 
Buy it in 1-, 5- or 20-b. size at your hardware store. 
If they haven't it, write us. 


FREE 40-Page Repair Handbook 


Shows, besides above repairs, many time-saving, money-say 
ing household uses. Heating and plumbing system ‘leaks 
stopped, Loose hinges, handles, parts tightened. 170 illus- 
trations, Write for your free copy TODA’ 


SMOOTH-ON MFG, CO., Dept. 58. 
570 Communipaw Ave, Jersey City 4, 


Do it with 


SMOOTH-ON 


Lifting Peneil ights Lamp. Re- 
move the pencil to jot down a note 

light goes on. Replace the pencil and the 
light turns off. The Mem-O-Lite®, designed 
for use on night tables and telephone stands, 
is manufactured by the Bolln Industri 
of Kansas City, Mo. It’s made mainly of 
plastic and comes in black, walnut, or ivory. 


ic arate design completely ellminates 


Cttaaid'of Sige'ws sparks Sars’ | | Serving Tongs Unhinge. Made of 
pu plowing ouch mab scrtescviae | | Lucite? by Amos Molded Plastics, Edin- 
iar yours: Meaning a pak oon ot sete: burg, Ind., this salad server can be used as a 


Nouns To bet Sut of onder 
Bat nr ei fe pete tad ite "ksaseas’’> | | one- or two-piece unit. The hinge has no 
SUEY olchs To ie: Overs bur capscits, Ressmmendca | | Pin. To assemble, the end of the fork han- 


Guaranteed to cut clean grooves12 widthe—no sanding, No 
fuss—no trick assembly. 5 sizes—1i", 34° $ 98 
MDE See WARREN DADO: SAWING 
WASHERS AT YOUR DEALERS, OR WRITE. 


WARREN WASHERS CO., 70 MeoBURY—DETROIT 


NEW! Trash Disposal Unit 
Burns Refuse Safely 


© A. new type outdoor dispose-ail unit 
rand auickly wuras garbage and 

im aay weather” All refuse, damp. 

‘or dry is Tully consumed” Scien: 


Oras tere eictcians: Sases back Fosse | | dle is inserted in the grooved end of the 


fee: Send check, cash. of monev order to spoon handle and the two brought together. 
ALSTO COMPANY, Dept. PS8, Engineers Bi a Reversing the operation separates the pieces. 
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© Squeezes Whole Fruit. 
You can skip a knife and cutting board with 
this juicer. Press down on the arm and it 
cuts and squeezes a whole orange or lemon 
ata time. Knives in the bowl cut the fruit 
. It’s made by the Van 
sscondido, Calif., 


Pouring Spout Snaps On. Adjust- 
able to openings from 1” to 1%” in diameter, 
this metal pouring spout fits most glass and 
metal containers, including many milk bot- 
tles. When used on bottles, the spout is 
tilted upwards at a sharp angle. It also may 
be used on faucets. Th aker is Abbott 
Industries Co., New York City 


PROTECT SCREEN DOORS 
. . . beautify them too! 


FITS-ALL Adjustable 


Screen Door Grille 


‘This handsome grille dresses up 
your door and braces it, too! Strong 
and sturdy; silvery ‘satin finish 
will not rust or tarnish. Complete- 
ly adjustable for windows or doors. 
Comes complete with screws. Can 


be installed by anyone in 
Also makes perfect window 


NO CUTTING OR FITTING 
Easily Installed 


Nu-WAY Screen Door Grille 


This equally sturdy, attractive | style 


MACKLANBURG-DUNCAN CO. 
OKLAHOMA CITY 1, OKLA, 


Made Easy, Navigation 
other topics! Write for ¥ 

and 10¢ 

Ml 


IE WELD DING 
FOR PROFIT OR PLEASURE 


BUILD YOUR OWN ,,**%i,, 
HEAVY DUTY WELDER “*Vi5:."" 
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PS Story 
Grow 
Into Book 


OR more than 20 years, Dr. Donald H. 

Menzel, professor of astrophysics at Har- 
vard, has been a friend and occasional con- 
tributor to Poputan Science. One of his 
ticles, which PS published under the title 
“Celestial Yardstick” in January 1943, told 
how the distance from the earth to the sun 
was measured, 

That same y Dr. Menzel was called 
to active duty as a Commander in the U.S. 
Navy. Censorship then prevented him from 
reporting many further advances in men's 
knowledge of the sun, But now 
about solar research is no longer necessary; 
Dr. Menzel has resumed his research, teach- 
ing, and avocation of popular-science writ- 
ing; and that 1943 article has grown into a 
book. 

It is called Our Sun and has been pub- 
lished by Doubleday & Co. as another vol- 
ume in a series of “Harvard Books on As- 
tronomy.” The first chapter is a revised and 
expanded version of the article PS published, 
The book is full of facts which you may 
enjoy pondering while basking in the sun's 

ays this summer, For exampl 
Every square inch of the sun’s surface 
shines with the intensity of 300,000 can- 
dies. 

@ Every second, the sun converts about 
4,000,000 tons of matter—the equivalent 
of 60 ships as big as the Queen Mary— 
into energy enough to supply the world 
with power for 2,000,000 years. 

© The sun’s equator revolves faster than 
other regions, completing the circuit in 


secrec 
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about two days less time than a point at a 
latitude of 40 degrees. 
© A single sunspot, in April 1947, was so 
big it could have contained 100 earths. 
Gee-whizzy facts like these, however, are 
merely the spice in Dr, Menzel’s book. He 
is mainly interested in telling how such in- 
formation about a body 93,005,000 miles 
away was acquired, and how solar research 
is contributing to knowledge of radio, 
weather, and even atomic phenomena, 
Harvard professors of mathematics, chem- 
istry, and other subjects frequently refer 
reporters who pester them with questions 
about what they are doing to Drs. Menzel, 
Shapley, or Bok over at the observatory, and 
Porutan Scrence writers often have been 
amazed how much the astronomers could 
help them when they were writing about 
other sciences, This book shows why, The 
men studying the sun and stars have to 
know a great deal about many sciences. 
Hence, they are, in a sense, “general 
scientists,” who often can explain new de- 
velopments better than specialists in nar- 
rower fields, Dr, Menzel is one of the best 
of these “explainers,” and we're seizing this 
opportunity to congratulate him on having 
written a book about the sun which should 
interest almost everybody. That he has 
done so comes as no surprise to PS editors, 


lobes 


Gulp 


imi 


of g,upique construction, the new Auto. 
"Battery holds more ther 
jerve of ordinary batteries. 


Noth AGE: ‘ 2 
UNE pti 
AUTO-LITE 


BATTERY... xceas warer 
only 3 times a year* 


A revolutionary new development, the Auto- 
Lite “Sta-ful” Battery, protects you against a 
major cause of battery failure... damage to 
plates due to liquid loss. This new “Sta-ful” 
Battery design permits a liquid reserv 
3 times the capacity of ordinary b 
keeps plates fully covered and active months 
longer in normal car use. 


In addition, “Sta-ful” has F 
hold the power-prod 
plates for longer battery life. To get more for 
your battery dollars, r an Auti 
“Sta-ful”, Money cannot buy a better 


Sctive moterial until” wile "ine ‘tediment: well 


AUTO-LITE BATTERY CORPORA’ 
Toledo 1 


ORDINARY TYPE STA-FUL 


AUTO-LITE 


Sal BATTERIES) 
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‘SAVE MONEY, TIME, WORK! GET PROFESSIONAL SPRAYING RESULTS! 
© Point Floors, Ceilings, Walls, © Spray Flit or Other Insect ond 
Woodwork, Furniture, Toys Pest Solutions 
© Enamel Auto Bodies and Fend- © Spray Insecticides on Flowers, 
rs, Storm Windows, Screens Plants, Shrubs 
© USE VIBRO SPRAYER for EVERY 
© Varnish Table Tops, Linoleum — © 5 YH ing ond Sproying 
© Spray Moth-Proofing Liquids in in and Around the Home 
Cees ad ee © Self-Contained Unit—No Meter, 
= Ne Compressor, Predeces Equiv- 
‘of 40 Ibs. Pressure! 


JUsT PLUG IN_ 
PULL iba ere 


mo TRY IT 
10 DAYS FREE | 


IN YOUR | owN HOME! 


bare 


Comes Complete—All Ready 
to Use—No eae to Buy! 


FOSTER PRODUCTS: IMC. mare se16s 
199 Weeuer By New Tor 
Bieta end» VIBRO-SPRAYER fo 10 
al perches. price elon. Wow 
‘undef this DOUBLE GUAR: 


‘SEND NO MONEY 
‘VIBRO-SPRAYER 


oa 
rol earete pala oars 
Send te cope AT ONCE! 
FOSTER PRODUCTS, 
Rael 179 Wooster St., New York 12, 
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yew S§' 
PP TELEVIsIOB 


Not o KIT... This is 
@ Completely 
assembled Receiver 


| Write in Name and Address (Please 
Print) on Coupon or Ic Postcard. 


oe pt. X241, 909 
Pleave send me 


T FROM 
TORY and SAVE! brane nate 


¥ avons 


PATRICIA MORISON, 
musical comedy star 


T made the test. 1 
smoked Camels for 30 
days. Camels for me! 


JOHNNY VANDER MEER, 
pitcher: "I've smoki 

Camels sin 
rookie. Camel 
bars 1.000 with me! 


R.M. ELLIOT, merchan- 
di ‘ame 


* 


SS 


COLORATURA Virginia“ 
MacWacters: "I'm glad 
I made the test! I 
found 

mildaess 


“e's great to find 
mail clgare 

or, The test 
me to Camels!” 


In a recent test: of hundreds of people 
twho smoked only Camels for 30 ays, noted throat 
specialists, making weekly examinations, reported 


Not one single case 
of throat itritation 


duetn Sucking 


FOREMAN M 
Hameston: 
I've given Camels a 


how mild they are! 


“1 EMUOYED che vest! Ie 
led me 

besttasting ci 
have ever 
Marylee Hai 


¥ 


at test. 1 know nothing like Camels for 


taste and mildness! 


VETERAN 
Desjardins 


Camels in your “ 
if youdon'tag 
the mildest, best-tosting ciga- 
rette you've ever smoked, 


